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J. Cowan, and A. G. W. Cameron. 222, L63, 59-B2 (1978) 

On the Origin and Evolution of Iron-enriched Gas in Clusters 
of Galaxies. D. S. De Young. 223, 47, 66-D12 (1978) 

On the Origin and Evolution of Isotopes of Carbon, Nitrogen, 
and Oxygen. David Dearborn, Beatrice M. Tinsley, and 
David N. Schramm. 223, 557, 73-D8 (1978) 

Implications of Fission Mass Distributions for the 
Astrophysical r-Process. E. P. Steinberg and B. D. Wilkins. 
223, 1000, 79-B10 (1978) 

A Local Proton Irradiation Model for isotopic Anomalies in 
the Solar System. Typhoon Lee. 22A, 217, 83-C8 (1978) 

Spectrum of a Fast Sporadic Meteor. Gale A. Harvey. 22A, 
227, 83-D4 (1978) 

The Carbon-to-Iron Ratio of Metal-rich Dwarfs: An Analysis 
of 14 Herculis. Ruth C. Peterson. 224, 595, 88-D7 (1978) 

s-Process Studies: Xenon and Krypton Isotopic Abundances. 
Donald D. Clayton and Richard A. Ward. 224, 1000, 94-B8 
(1978) 

On Strontium Isotopic Anomalies and Odd-A p-Process 
Abundances. Donald D. Clayton. 22A, L93, 90-E1 (1978) 

An Analysis of the Coma of Comet Bennett 1970 II. M. 
Oppenheimer. 225, 1083, 111-D13 (1978) 

Inhomogeneity in Cosmological Element Formation. Donald 
W. Olson and Joseph Silk. 226, 50, 113-E1 (1978) 

Cosmic-Ray Nucleosynthesis and the Infall Rate of 
Extragalactic Matter in the Solar Neighborhood. Hubert 
Reeves and Jean-Paul Meyer. 226, 613, 120-E7 (1978) 

Addenda: see Errata and Addenda 
Announcements: see Notices 
Asteroids 

Far-Infrared Observations of Uranus, Neptune, and Ceres. M. 
T. Stier, W. A. Traub, G. G. Fazio, E. L. Wright, and F. J. 
Low. 226, 347, 116-F 13 (1978) 

Atomic Processes 

Radiative Recombination of Complex Ions. Robert J. Gould. 
219, 250, 3-G4 (1978) 

Ionization, Dissociation, and Heating Efficiencies of Cosmic 
Rays in a Gas of Molecular Hydrogen. T. E. Cravens and A. 
Dalgarno. 219, 750, 10-D11 (1978) 

Multiconfiguration Hartree-Fock Calculation of Magnetic 
Quadrupole Transitions of Be Isoelectronic Sequence. Dong 
L. Lin, W. Fielder, Jr., and Lloyd Armstrong, Jr. 219, 1093, 
15-D2 (1978) 


Elemental Depletions in the Interstellar Medium. W. W. Duley 
and T. J. Millar. 220, 124, 18-D8 (1978) 

Thermodynamic Inconsistency of the Modified Saha Equation 
at High Pressures. M. A. Sweeney. 220, 335, 20-F8 (1978) 
X-Ray and Gamma-Ray Line Production by Nonthermal Ions. 
R. W. Bussard, R. Ramaty, and K. Omidvar. 220, 353, 

20-G11 (1978) 

Proton Collisional Excitation in the Ground Configuration of 
Fe*''. Donald A. Landman. 220, 366, 21-A10 (1978) 

Magnetic Quadrupole Transitions of the Beryllium and 
Magnesium Isoelectronic Sequences. C. D. Lin, C. 
Laughlin, and G. A. Victor. 220, 734, 26-A2 (1978) 

A Theoretical and Observational Analysis of He 1 Triplet Lines 
in Class | Seyfert Galaxy Spectra. Fred R. Feldman and 
Gordon M. MacAlpine. 221, 486, 39-B2 (1978) 

Radiative Lifetimes of Resonance Levels of Al 1 and Ag 1 by 
Dye Laser Excitation. K. P. Selter and H.-J. Kunze. 221, 
713, 41-D11 (1978) 

On the Interpretation of the Spectra of Type I Supernovae. 
Roland E. Meyerott. 221, 975, 45-F1 (1978) 

C ut Density Diagnostics in Nonequilibrium Plasmas. J. C. 
Raymond and A. K. Dupree. 222, 379, 53-A12 (1978) 

Electron Collisional Excitation Cross Sections for Fe m1 and 
Fe vi and Iron Abundances in Gaseous Nebulae. R. H. 
Garstang, W. Derek Robb, and Steven P. Rountree. 222. 
384, 53-B3 (1978) 

Observed Transitions between the Levels of the Ground 
Configuration in S 1. K. B. S. Eriksson. 222, 398, 53-C3 
(1978) 

On Dielectronic Recombination and Resonances in Excitation 
Cross Sections. John C. Raymond. 222, 1114, 63-G6 (1978) 

The Collisional Interaction of a Beam of Charged Particles 
with a Hydrogen Target of Arbitrary Ionization Level. A. 
Gordon Emslie. 22A, 241, 83-E5 (1978) 

Bowen Fluorescence in the Solar Transition Region. John C. 
Raymond. 224, 259, 83-F9 (1978) 

A Measurement of Oscillator Strengths for Solar XUV Flare 
Lines in Ni xvi. D. J. Pegg, P. M. Griffin, B. M. Johnson, 
K. W. Jones, and T. H. Kruse. 224A, 1056, 94-F9 (1978) 

New Oscillator Strengths for 18 Resonance Lines of N 1 and 
the Interstellar Abundance of Nitrogen. Phyllis M. Lugger, 
Donald G. York, Taylor Blanchard, and Donald C. Morton. 
224. 1059 (1978) 

A Simple Formula for Estimating Stark Widths of Neutral 
Lines. Sidney A. Freudenstein and J. Cooper. 22A, 1079, 
95-Al1 (1978) 

The Effective Penetration Distance of Ultrahigh-Energy 
Electrons and Photons Traversing a Cosmic Blackbody 
Photon Gas. Robert J. Gould and Yoel Rephaeli. 225, 318, 
100-D5 (1978) 

Temperature and Ionization Balance Dependence of O vu 
Line Ratios. L. W. Acton and W. A. Brown. 225, 1065, 
111-C9 (1978) 

Transition Probabilities and Some Expectation Values for the 
Hydrogen Atom in Intense Magnetic Fields. J. M. Wadehra. 
226, 372, 117-A12 (1978) 

Neutral Helium Diffusion Coefficients in Stars. Georges 
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Atomic Processes—Continued 
Michaud, Alain Martel, and André Ratel. 226, 483, 119-B2 
(1978) 

Density Sensitivity of the Solar EUV Emission from 
Boron-like Ions. Jorge E. Vernazza and Helen E. Mason. 
226, 720, 121-F11 (1978) 

Lifetimes of Excited States in Pt 1 and Ir 1 Measured by the 
Beam-sputtering Technique. P. S. Ramanujam and T. 
Andersen. 226, 1171, 127-F13 (1978) 

Photoelectic Heating of Interstellar Gas. B. T. Draine . 36, 595, 
11-Al (1978) (Abstr. in 220, 1144, 31-B12) 

Scaled Coulomb-Born-Oppenheimer Collision Strengths for 
Hydrogenic Ions in the Limit Z = ~, Lawrence B. Golden 
and Douglas H. Sampson. 38, 19, 22-C1 (1978) (Abstr. in 
224, 280, 84-A5) 

Autoionization: see Atomic Processes 


Black Holes 

Self-similar Growth of Primordial Black Holes. I. Stiff 
Equation of State. G. V. Bicknell and R. N. Henriksen. 219, 
1043, 14-G8 (1978) 

Tidal Fields in General Relativity: D’ Alembert’s Principle and 
the Test Rigid Rod. John Faulkner and Brian P. Flannery. 
220, 1125, 31-A6 (1978) 

On the Physical Reality of the Millisecond Bursts in Cygnus 
X-1: Bursts and Shot Noise. M. C. Weisskopf and P. G. 
Sutherland. 221, 228, 35-D3 (1978) 

Dynamical Evidence for a Central Mass Concentration in the 
Galaxy M87. W. L. W. Sargent, Peter J Young, A. 
Boksenberg, Keith Shortridge, C. R. Lynds, and F. D. A. 
Hartwick. 221, 731, 43-B1 (1978) 

A Model for Cygnus A: A Radio Source Powered by M87 Type 
Knots. Mauri J. Valtonen. 222, 78, 49-G4 (1978) 

Sustenance of a Black Hole in a Galactic Nucleus. G. A. 
Shields and J. C. Wheeler. 222, 667, 57-F9 (1978) 

The Distribution of Stars around a Massive Central Black Hole 
in a Spherical Stellar System. I. Results for Test Stars with a 
Unique Mass and Radius. James R. Ipser. 222, 976, 62-D2 
(1978) 

Accretion Disks around Massive Black Holes: Persistent 
Emission Spectra. Douglas M. Eardley, Alan P. Lightman, 
David G. Payne, and Stuart L. Shapiro. 224, 53, 81-E8 
(1978) 

X-Ray Flares in NGC 4151: A Thermal Model and Constraints 
on a Central Black Hole. A. P. Lightman, R. Giacconi, and 
H. Tananbaum., 224, 375, 86-Al1 (1978) 

Self-Similar Growth of Primordial Black Holes. II. General 
Sound Speed. G. V. Bicknell and R. N. Henriksen. 225, 237, 
99-E3 (1978) 

Star Clusters Containing Massive, Central Black Holes: Monte 
Carlo Simulations in Two-dimensional Phase Space. Stuart 
L. Shapiro and Alan B. Marchant. 225, 603, 105-A1 (1978) 

Black Holes and Gravitational Waves. I. Circular Orbits about 
a Rotating Hole. Steven L. Detweiler. 225, 687, 107-BI 
(1978) 

Stellar Collapse and Explosion: Hydrodynamics of the Core. 
Kenneth A. Van Riper and W. David Arnett. 225, L129, 
112-A10 (1978) 

Penrose Pair Production in Massive, Extreme Kerr Black 
Holes. Darryl Leiter and Minas Kafatos. 226, 32, 113-C9 
(1978) 

The Stellar Distribution around a Black Hole: Numerical 
Integration of the Fokker-Planck Equation. Haldan Cohn 
and Russell M. Kulsrud. 226, 1087, 126-G9 (1978) 

Scattering of Gravitational Radiation from Vacuum Black 
Holes. Richard A. Matzner and Michael P. Ryan, Jr. 36, 
451, 8-C1 (1978) (Abstr. in 219, 774, 10-F9) 

BL Lacertae Objects 
Multiaperture Photometry of Peculiar Extragalactic Sources. 


Ben Q. McGimsey and H. Richard Miller. 219, 387, 6-D7 
(1978) 

The Spectrum and Magnitude of the Galaxy Associated with 
BL Lacertae. Joseph S. Miller, Howard B. French, and 
Steven A. Hawley. 219, L85, 11-B9 (1978) 

The Redshift and Other Properties of I Zw 1727+5015. J. B. 
Oke. 219, L97, 16-A9 (1978) 

Photoelectric Intraday Observations of BL Lacertae, 3C 66 A, 
B2 1652+39, and 3C 371. H. Richard Miller and Ben Q. 
McGimsey. 220, 19, 17-B11 (1978) 

| Millimeter Continuum Observations of Extragalactic 
Objects. J. H. Elias, D. J. Ennis, D. Y. Gezari, M. G. 
Hauser, J. R. Houck, K. Y. Lo, K. Matthews, D. Nadeau, 
G. Neugebauer, M. W. Werner, and W. E. Westbrook. 220, 
25, 17-C3 (1978) 

A Comprehensive Radio Study of the z = 0.524 Absorption 
System in AO 0235+ 164. A. M. Wolfe, J. J. Broderick, J. J. 
Condon, and K. J. Johnston. 222, 752, 60-A11 (1978) 

Spectra of the Stellar Population in Three Objects Related to 
BL Lacertae. Marie-Helene Ulrich. 222, L3, 54-A5 (1978) 

Neutral Hydrogen Absorption in the Spectra of Quasi-stellar 
Objects: A Search for Absorption Due to Clusters of 
Galaxies. Bradley M. Peterson. 223, 740, 76-C11 (1978) 

1418+54: A New, Violently Variable BL Lacertae Object. H. 
Richard Miller. 223, L67, 75-C10 (1978) 

On the Composite Nature of the BL Lacertae Objects 
Markarian 421 and 501. José Maza, P. G. Martin, and J. R. 
P. Angel. 224, 368, 85-G7 (1978) 

Color Variability of Quasars. Jacob D. Bekenstein and Mark 
R. Rosenkrantz. 224, 812, 92-B3 (1978) 

Relativistic Blast-Wave Model for the Rapid Flux Variations 
of AO 0235+ 164 and Other Compact Radio Sources. Alan P. 
Marscher. 224, 816, 92-B7 (1978) 

A Recent Photometric Investigation of the BL Lacertae Object 
B2 1101+38: Erratum. H. Richard Miller, Ben Q. 
McGimsey, and Richard M. Williamon. 224, 1087, 95-B5 
(1978) (Orig. paper in 217, 382, 93-D7) . 

Identification of 4U 1651+39 with the BL Lacertae Object 
Markarian 501 with the Modulation Collimator on HEAO |. 
D. A. Schwartz, H. V. Bradt, R. E. Doxsey, R. E. Griffiths, 
H. Gursky, M. D. Johnston, and J. Schwarz. 224, L103, 
95-C6 (1978) 

On the Origin of the Absorption Spectra of Quasi-stellar and 
BL Lacertae Objects. V. Canuto and J. Owen. 225, 79, 
97-G6 (1978) 

Coordinated Centimeter, Millimeter, Infrared, and Visual 
Polarimetry of Compact Nonthermal Sources. L. Rudnick, 
F. N. Owen, T. W. Jones, J. J. Puschell, and W. A. Stein. 
225, LS, 101-A6 (1978) 

An Attempt to Detect Faint Objects near Quasi-stellar Objects 
with Low-Redshift Absorption Systems. Ray J. Weymann, 
Todd A. Boroson, Bradley M. Peterson, and Harvey R. 
Butcher. 226, 603, 120-D4 (1978) 

X-Ray Observations of BL Lacertae Objects. R. F. 
Mushotzky, E. A. Boldt, S. S. Holt, S. H. Pravdo, P. J. 
Serlemitsos, J. H. Swank, and R. H. Rothschild. 226, L65, 
122-B1 (1978) 

The Changes in Spectral-Flux Distribution during Variability 
of Extragalactic Nonthermal Sources, 0.36 to 3.5 Microns. 
S.L. O'Dell, J. J. Puschell, W. A. Stein, and J. W. Warner. 
38, 267, 28-B2 (1978) (Abstr. in 225, 675, 105-F5) 


Ca 11 Emission 
Stellar Model Chromospheres. VI. Empirical Estimates of the 
Chromospheric Radiative Losses of Late-Type Stars. 
Jeffrey L. Linsky and Thomas R. Ayres. 220, 619, 24-F2 
(1978) 
Stellar Model Chromospheres. VII. Capella (G5 III+), Pollux 
(KO IID, and Aldebaran (K5 III). Walter L. Kelch, Jeffrey L. 
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Linsky, Gibor S. Basri, Hong-Yee Chiu, Sheng-Huei Chang, 
Stephen P. Maran, and Ingemar Furenlid. 220, 962, 29-C6 
(1978) 

The Ca 1 V/R Ratio and Mass Loss. Robert E. Stencel. 223, 
L37, 70-C11 (1978) 

Chromospheric Variations in Main-Sequence Stars. O. C. 
Wilson. 226, 379, 118-A4 (1978) 

Solar Luminosity Variation. Il. Behavior of Calcium H and K 
at Solar Minimum and the Onset of Cycle 21. O. R. White 
and W. Livingston. 226, 679, 121-C6 (1978) 

Upper Photospheric Temperature Models of K Giants: A 
Comparison of Super—Metal-rich Giants with Normal 
Giants. Krishna Desikachary and David F. Gray. 226, 907, 
125-A6 (1978) 

Cataclysmic Stars: see Stars: Novae; Stars: U Geminorum 
Celestial Mechanics 

Resonant Stellar Orbits in Spiral Galaxies. V. Numerical 
Studies of Orbits in the Region of the Inner Lindblad 
Resonance. David G. Monet and Peter O. Vandervoort. 221, 
87, 34-Al (1978) 

Resonant Stellar Orbits in Spiral Galaxies. VI. The 
Equilibrium of a Stellar Disk in the Regions of the Lindblad 
Resonances. Peter O. Vandervoort. 221, 539, 39-E13 (1978) 

Clusters: Associations 

Optical and Infrared Properties of the Newly Formed Stars in 
Canis Major R1. William Herbst, Rene Racine, and John W. 
Warner. 223, 471, 72-C11 (1978) 

Fabry-Perot Observations of a Large, Expanding Gas Shell 
Associated with Canis Major R1 and Canis Major OB1.R. J. 
Reynolds and P. M. Ogden. 22A, 94, 82-A9 (1978) 

Distances to Eclipsing Binaries. Il. Members of Galactic 
Clusters and Associations. Claud H. Lacy. 226, 138, 114-D9 
(1978) 

Molecular Clouds in the Vicinity of W3, W4, and WS. Charles 
J. Lada, Bruce G. Elmegreen, Hong-lh Cong, and Patrick 
Thaddeus . 226, L39, 117-F1 (1978) 

A Photometric Study of the Orion Ob | Association. III. 
Subgroup Analyses. Wayne H. Warren, Jr. and James E. 
Hesser. 36, 497, 9-C1 (1978) (Abstr. in 220, 1145, 31-B13) 

Clusters: Globular 

The Rate of Formation of White Dwarfs in Stellar Systems. J. 
G. Hills. 219, 550, 8-C13 (1978) 

Present and Past Death Rates for Globular Clusters. Alan P. 
Lightman, William H. Press, and Sten F. Odenwald, 219, 
629, 9-C1 (1978) 

An Unsuccessful Search for Carbon Monoxide in Globular 
Clusters. Thomas H. Troland, James E. Hesser, and Carl 
Heiles. 219, 873, 13-A4 (1978) 

The Chemical Abundances of Extreme Population II Systems. 
R. Canterna and R. A. Schommer. 219, L119, 16-C3 (1978) 

Photometric Studies of Composite Stellar Systems. I. CO and 
JHK Observations of E and SO Galaxies. Jay A. Frogel, S. 
E. Persson, Marc Aaronson, and K. Matthews. 220, 75, 
17-G1 (1978) 

Photometric Studies of Composite Stellar Systems. II. 
Observations of H20 Absorption and the Coolest Stellar 
Component of E and SO Galaxies. Marc Aaronson, Jay A. 
Frogel, and §. Eric Persson. 220, 442, 22-F 12 (i978) 

Spectra of Giant Stars in Distant Satellites of the Galaxy. A. P. 
Cowley, F. D. A. Hartwick, and W. L. W. Sargent. 220, 453, 
22-G10 (1978) 

An Approximate Theory for the Core Collapse of 
Two-Component Gravitating Systems. Alan P. Lightman 
and §. Michael Fall. 221, 567, 40-A1 (1978) 

TiO Band Strengths in Metal-rich Globular Clusters. J. R. 
Mould and D. B. McElroy. 221, 580, 40-B1 (1978) 

The Blue Horizontal-Branch Stars of NGC 6752. Barry Newell 
and Elaine M. Sadler. 221, 825, 44-BS5 (1978) 

Infrared Photometry, Bolometric Magnitudes, and Effective 


Temperatures for Giants in M3, M13, M92, and M67. Judith 
G. Cohen, Jay A. Frogel, and S. E. Persson. 222, 165, 50-F7 
(1978) 

Nova-driven Winds in Globular Clusters. Eugene Howard 
Scott and Richard H. Durisen. 222, 612, 57-B9 (1978) 

Steepest Descent Technique and Stellar Equilibrium Statistical 
Mechanics. III. Stability of Various Ensembles. G. Horwitz 
and J. Katz. 222, 941, 62-A9 (1978) 

The Distribution of Stars around a Massive Central Black Hole 
in a Spherical Stellar System. I. Results for Test Stars with a 
Unique Mass and Radius. James R. Ipser. 222, 976, 62-D2 
(1978) 

The Metallicity of Globular Clusters in the Halo of M87. R. 
Racine, J. B. Oke, and Leonard Searle. 223, 82, 66-Gl1 
(1978) 

The Space Distribution of Globular Clusters in M49. William 
E. Harris and P. L. Petrie. 223, 88, 67-A5 (1978) 

Steepest Descent Technique and Stellar Equilibrium Statistical 
Mechanics. IV. Gravitating Systems with an Energy Cutoff. 
J. Katz, G. Horwitz, and A. Dekel. 223, 299, 69-C2 (1978) 

Steepest Descent Technique and Stellar Equilibrium Statistical 
Mechanics. V. Relativistic Systems with an Energy Cutoff. 
G. Horwitz and J. Katz. 223, 311, 69-D1 (1978) 

Abundances in Globular Cluster Red Giants. I. M3 and M13. 
Judith G. Cohen. 223, 487, 72-E1 (1978) 

Calibration of Metallicity Effects on the Integrated Colors of 
Globular Clusters and Early-Type Galaxies. Marc 
Aaronson, Judith G. Cohen, Jeremy Mould, and Matthew 
Malkan., 223, 824, 77-C4 (1978) 

A Necessary Condition for Equilibrium in Stellar Systems with 
a Contiruous Mass Spectrum. Ethan T. Vishniac. 223, 986, 
79-A10 (1978) 

Two-Body Tidal Dissipation in Large N-Body Systems. 
Mordehai Milgrom and Stuart L. Shapiro. 223, 991, 79-B1 
(1978) 

Spectral Inhomogeneities in Faint 47 Tucanae Stars. James E. 
Hesser. 223, L117, 80-DI¢ (1978) 

The Extragalactic Distance Scale. III. Secondary Distance 
Indicators. G. de Vaucouleurs. 224, 14, 81-B5 (1978) 

Optical Studies of the X-Ray Globular Cluster NGC 6624. C. 
R. Canizares, J. E. Grindlay, W. A. Hiltner, W. Liller, and 
J. E. McClintock, 22A, 39, 81-D6 (1978) 

Accretion Disks around Massive Black Holes: Persistent 
Emission Spectra. Douglas M. Eardley, Alan P. Lightman, 
David G. Payne, and Stuart L. Shapiro. 224, 53, 81-E8 
(1978) 

A Photometric Study of the X-Ray Globular Cluster NGC 
6624. Martha H. Liller and Bruce W. Carney. 22A, 383, 
86-A 10 (1978) 

Gas in Globular Clusters. III. Time-independent Outflow 
Models Including Photoionization. Don A. VandenBerg. 
224, 394, 86-B9 (1978) 

Observations of CO in Globular Cluster Stars. Catherine A. 
Pilachowski. 224, 412, 86-D1 (1978) 

Evidence for White Dwarfs in the Globular Cluster NGC 6752. 
Harvey B. Richer. 224, L9, 84-C10 (1978) 

Two More Globular Cluster X-Ray Sources? Jonathan E. 
Grindlay. 224, L107, 95-C11 (1978) 

Studies of RR Lyrae Variable Stars in the Unusual Globular 
Cluster Omega Centauri. I. Spectroscopic Observations. 
Dennis Butler, R. J. Dickens, and Elizabeth Epps. 225, 148, 
98-E7 (1978) 

Compositions of Halo Clusters and the Formation of the 
Galactic Halo. Leonard Searle and Robert Zinn. 225, 357, 
102-C1 (1978) 

Radio Sources in Globular Cluster Fields. Robert T. Rood, 
Kenneth C. Turner, and Samuel J. Goldstein. 225, 804, 
108-D2 (1978) 

Molecular Hydrogen in Globular Clusters: A Search for 
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Clusters: Globular—Continued 
Carbon Monoxide. Matthew H. Schneps, Paul T. P. Ho, 
Alan H. Barrett, Richard B. Buxton, and Philip C. Myers. 
225, 808, 108-D6 (1978) 

The Stellar Distribution around a Black Hole: Numerical 
Integration of the Fokker-Planck Equation. Haldan Cohn 
and Russell M. Kulsrud. 226, 1087, 126-G9 (1978) 

Evidence for White Dwarfs in the Globular Cluster NGC 6752: 
Erratum. Harvey B. Richer. 226, L157, 128-E2 (1978) (Orig. 
paper in 224, L9, 84-C10) 

The Surface-Brightness Distribution of the Globular Cluster 
MIS. Barry Newell and Earl J. O'Neil, Jr. 37, 27, 12-Cl 
(1978) (Abstr. in 221, 718, 41-E2) 

Clusters: Open 

Stellar Pulsation and the Abundance of Helium. Edward G. 
Schmidt. 219, 543, 8-C6 (1978) 

Spectroscopic Differences between Solar-Type Cluster Stars 
and the Sun. Don C. Barry. 219, 942, 13-F11 (1978) 

Supernova Remnants in Open Clusters. C. Krishna Kumar. 
219, L13, 5-BI (1978) 

The Anomalous Giant Branch of NGC 188. Bruce A. Twarog. 
220, 890, 28-E4 (1978) 

Carbon Stars Possibly Associated with Clusters in the Large 
Magellanic Cloud. N. Sanduleak. 221, 586, 40-B7 (1978) 
Intermediate-Band Photometry of Late-Type Stars. V. 

Calibration of Indices. O. J. Eggen. 221, 881, 44-F5 (1978) 

Infrared Photometry, Bolometric Magnitudes, and Effective 
Temperatures for Giants in M3, M13, M92, and M67. Judith 
G. Cohen, Jay A. Frogel, and S. E. Persson. 222, 165, 50-F7 
(1978) 

Intermediate-Band Photometry of Late-Type Stars. VII. The 
HR 1614 Group of Overabundant Stars. O. J. Eggen. 222, 
203, 51-B12 (1978) 

The Young Close Binary HD 47732 in NGC 2264. R. H. Koch, 
C. S. Sutton, K. H. Choi, D. E. Kjer, and R. Arquilla. 222, 
570, 56-F8 (1978) 

The Solar Metallicity and Colors from Spectral Quantification. 
Don C. Barry, Richard H. Cromwell, and Stephen A. 
Schoolman, 222, 1032, 63-A2 (1978) 

Reddening and Polarization of Young Stars: Intracluster or 
Circumstellar? Michel Breger. 223, 180, 68-A4 (1978) 

OAO 2 Observations of the Alpha Persei Cluster. M. R. 
Molnar, T. C. Stephens, and A. D. Mallama. 223, 185, 
68-A9 (1978) 

A Photometric Survey of the a Persei Cluster for 5 Scuti 
Variables. Mark H. Slovak. 223, 192, 68-B2 (1978) 

The Metal Abundance of the Old Open Cluster NGC 2243. 
John Norris and T. G. Hawarden. 223, 483, 72-D10 (1978) 

Energy Distributions in Main-Sequence A and F Stars. Erika 
Bohm-Vitense . 223, 509, 72-G7 (1978) 

A Study of the IC 5146 Dark Cloud Complex. J. H. Elias. 223, 
859, 77-E11 (1978) 

Carbon, Nitrogen, and Oxygen Abundances in Main-Sequence 
Stars. I. Procyon and the Hyades Cluster Stars 45 Tauri and 
HD 27561. J. Tomkin and D. L. Lambert. 223, 937, 78-D13 
(1978) 

Two-Body Tidal Dissipation in Large N-Body Systems. 
Mordehai Milgror: and Stuart L. Shapiro. 223, 991, 79-B1 
(1978) 

The Anomalous Cluster NGC 6649 and/or Cepheid V367 Scuti. 
Phillip J. Flower. 224, 948, 93-E11 (1978) 

Distances to Eclipsing Binaries. Il. Members of Galactic 
Clusters and Associations. Claud H. Lacy. 226, 138, 114-D9 
(1978) 

The NGC 2264 Molecular Cloud: CO Observations. Richard 
M. Crutcher, William I. Hartkopf, and Paul T. Giguere . 226, 
839, 124-C6 (1978) 

The Differential Blanketing of the Main-Sequence and 
Near—Main-Sequence M67 Stars Relative to the Hyades and 


Coma. Benjamin J. Taylor. 36, 173, 3-D1 (1978) (Abstr. in 
218, 316, 106-E3) 

Energy Distributions of Be Stars in Clusters. Rudolph E. 

Schild. 37, 77, 13-B1 (1978) (Abstr. in 221, 719, 41-E3) 
Cluster-Type Variables: see Stars: RR Lyrae 
Comets 

Synthetic Spectra of 2 in Comets. Michael F. A’Hearn. 219, 
768, 10-F2 (1978) 

Interplanetary Gas. XXII. Interaction of Comet Kohoutek’s 
lon Tail with the Compression Region of a Solar-Wind 
Corotating Stream. M. B. Niedner, Jr., E. D. Rothe, and J. 
C. Brandt. 221, 1014, 46-A13 (1978) 

A Model of Comet Comae. I. Gas-Phase Chemistry in One 
Dimension. P. T. Giguere and W. F. Huebner. 223, 638, 
74-C6 (1978) 

Interplanetary Gas. XXIII. Plasma Tail Disconnection Events 
in Comets: Ev tence for Magnetic Field Line Reconnection 
at Interpli: y Se’ ‘or Boundaries? M. B. Niedner, Jr. and 
J.C. Brandt. 223, « ©, 74-D9 (1978) 

The Flute Instability as the Trigger Mechanism for Disruption 
of Cometary Plasma Tails. W-H. Ip and D. A. Mendis. 223, 
671, 74-F5 (1978) 

An Analysis of the Coma of Comet Bennett 1970 II. M. 
Oppenheimer. 225, 1083, 111-D13 (1978) 

On the Fine Structure of Cometary Plasma Tails. P. J. 
Morrison and D. A. Mendis. 226, 350, 116-G2 (1978) 

Convection 

Thermodynamic Inconsistency of the Modified Saha Equation 
at High Pressures. M. A. Sweeney. 220, 335, 20-F8 (1978) 

Nonlinear Astrophysical Dynamos: The Solar Cycle as a 
Nonlinear Oscillation of the General Magnetic Field Driven 
by the Nonlinear Dynamo and the Associated Modulation of 
the Differential-Rotation—Global-Convection System. 
Hirokazu Yoshimura. 220, 692, 25-E2 (1978) 

On the Surface Composition of Thermally Pulsing Stars of 
High Luminosity and on the Contribution of Such Stars to 
the Element Enrichment of the Interstellar Medium. Jcko 
Iben, Jr. and James W. Truran. 220, 980, 29-D11 (1978) 

One-dimensional Speckle Interferometry of the Solar 
Granulation. C. Aime, G. Ricort, and J. Harvey. 221, 362, 
36-F 14 (1978) 

Hydraulic Concentration of Magnetic Fields in the Solar 
Photosphere. VI. Adiabatic Cooling and Concentration in 
Downdrafts. E. N. Parker. 221, 368, 36-G6 (1978) 

On the Role of Photospheric Convection in W Ursae Majoris 
Stars. Lawrence Anderson and Frank H. Shu. 221, 926, 
45-B7 (1978) 

Energy Distributions in Main-Sequence A and F Stars. Erika 
Bohm-Vitense . 223, 509, 72-G7 (1978) 

Hydrodynamical Instabilities in the Envelopes of 
Main-Sequence Stars: Constraints Implied by the Lithium, 
Beryllium, and Boron Observations. Sylvie Vauclair, 
Gérard Vauclair, Evry Schatzman, and Georges Michaud. 
223, 567, 73-E4 (1978) 

Convection as a Source of Viscosity for Accretion Disks of 
Cataclysmic Binaries. Samuel C. Vila. 223, 979, 79-A3 
(1978) 

The Effects of Rotation and Convection on Double-Mode and 
Bump Cepheids. Robert G. Deupree . 223, 982, 79-A6 (1978) 

Magnetic Loops, Downflows, and Convection in the Solar 
Corona. Peter Foukal. 223, 1046, 79-F1 (1978) 

A Convective Correction to Measured Solar Wavelengths. 
Bray R. J. and R. E. Loughhead. 22A, 276, 84-Al (1978) 
Scanner Observations of Am and Ap Stars. Erika 
Bohm-Vitense and Paul Johnson. 225, 514, 104-A4 (1978) 
Cool Stars: see Stars: Late-Type 

Cosmic Background Radiation 

Compton Scattering of Microwave Background Radiation by 

Gas in Galaxy Clusters. Robert J. Gould and Yoel Rephaeli. 
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Helium Production and Limits on the Anisotropy of the 
Universe. Donald W. Olson. 219, 777, 12-A4 (1978) 

Some Problems with the Interpretation of Recent Microwave 
Background Observations in the Direction of Galaxy 
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A Crucial Test of the Dirac Cosmologies. Gary Steigman. 221, 
407, 38-C1 (1978) 

Ultrahigh-Energy Neutrino Astronomy. Steven H. Margolis 
and David N. Schramm. 221, 990, 45-G2 (1978) 

The 3° K Blackbody Radiation, Dirac’s Large Numbers 
Hypothesis, and Scale-covariant Cosmology. V. Canuto and 
S. H. Hsieh. 224, 302, 85-B7 (1978) 

An Upper Limit to the Extragalactic Background Light. Hyron 
Spinrad and Remington P. S. Stone . 226, 609, 120-E4 (1978) 

Cosmic Rays 

Are Supernovae Radio Sources? A Search for Radio Emission 
from Young Supernova Remnants. Robert L. Brown and 
Alan P. Marscher. 220, 467, 23-A14 (1978) 

Cosmic Rays: Abundances 

Time Delay between the Nucleosynthesis of Cosmic Rays and 
Their Acceleration to Relativistic Energies. A. Soutoul, M. 
Cassé, and E. Juliusson. 219, 753, 10-E1 (1978) 

Charge and Energy Spectra of Cosmic Rays with Z > 60: The 
Skylab Experiment. E. K. Shirk and P. B. Price. 220, 719, 
25-G1 (1978) 

Ultraheavy Cosmic Rays: Theoretical Implications of Recent 
Observations. J. B. Blake, K. L. Hainebach, D. N. 
Schramm, and J. D. Anglin. 221, 694, 41-C6 (1978) 

Ionization Models of Cosmic Ray Sources. M. Cassé and P. 
Goret. 221, 703, 41-D1 (1978) 

The Isotopic Composition of Cosmic-Ray Helium Nuclei from 
123 to 279 MeV per Nucleon: A New Measurement and 
Analysis. H. W. Leech and J. J. O’Gallagher. 221, 1110, 
47-B13 (1978) 

On the Propagation of Cosmic Rays in the Galaxy. Jonathan 
Ormes and Phyllis Freier. 222, 471, 55-F4 (1978) 

The Charge Composition and Energy Spectra of Cosmic-Ray 
Nuclei from 3000 MeV per Nucleon to 50 GeV per Nucleon. 
J. A. Lezniak and W. R. Webber. 223, 676, 74-F9 (1978) 

The Mean Mass of the Abundant Cosmic-Ray Nuclei from 
Boron to Silicon at 1.2 GeV per Atomic Mass Unit. Robert 
Dwyer. 224, 691, 89-D7 (1978) 

A Measurement of Cosmic-Ray Beryllium Isotopes from 200 
to 1500 MeV Per Nucleon. Andrew Buffington, Charles D. 
Orth, and Terry S. Mast. 226, 355, 116-G7 (1978) 

Abundances and Spectra for Cosmic-Ray Nuclei from Lithium 
to Iron for 2 to 150 GeV per Nucleon. Charles D. Orth, 
Andrew Buffington, George F. Smoot, and Terry S. Mast. 
226, 1147, 127-E1 (1978) 

Cosmic Rays: General 

Effects of Particle Drift on Cosmic-Ray Transport. II. 
Analytical Solution to the Modulation Problem with No 
Latitudinal Diffusion. Philip A. Isenberg and J. R. Jokipii. 
219, 740, 10-D1 (1978) 

Ionization, Dissociation, and Heating Efficiencies of Cosmic 
Rays in a Gas of Molecular Hydrogen. 7. E. Cravens and A. 
Dalgarno. 219, 750, 10-D11 (1978) 

Time Delay between the Nucleosynthesis of Cosmic Rays and 
Their Acceleration to Relativistic Energies. A. Soutoul, M. 
Cassé, and E. Juliusson. 219, 753, 10-E1 (1978) 

Phase Reversals in the Polar Magnetic Fields of the Sun and in 
the Annual and Semiannual Variations in Cosmic Ray 
Intensity. E. Antonucci, D. Marocchi, and G. E. Perona. 
220, 712, 25-F8 (1978) 

Charge and Energy Spectra of Cosmic Rays with Z > 60: The 
Skylab Experiment. E. K. Shirk and P. B. Price. 220, 719, 
25-G1 (1978) 


Energetic Secondary Electrons and the Nonthermal Galactic 
Radio Background: A Probe of the Magnetic Field in 
Interstellar Clouds. Alan P. Marscher and Robert L. Brown. 
221, 588, 40-B9 (1978) 

Ultraheavy Cosmic Rays: Theoretical Implications of Recent 
Observations. J. B. Blake, K. L. Hainebach, D. N. 
Schramm, and J. D. Anglin. 221, 694, 41-C6 (1978) 

Ionization Models of Cosmic Ray Sources. M. Cassé and P. 
Goret. 221, 703, 41-D1 (1978) 

Ultrahigh-Energy Neutrino Astronomy. Steven H. Margolis 
and David N. Schramm. 221, 990, 45-G2 (1978) 

Particle Acceleration by Astrophysical Shocks. R. D. 
Blandford and J. P. Ostriker. 221, L29, 37-D2 (1978) 

A Model for Clusters of Discrete Gamma-Ray Sources. M. 
Abdulwahab and P. Morrison. 221, L33, 42-A3 (1978) 

On the Propagation of Cosmic Rays in the Galaxy. Jonathan 
Ormes and Phyllis Freier. 222, 471, 55-F4 (1978) 

Interplanetary Propagation of Flare-associated Energetic 
Particles. Linda §. Ma Sung and James A. Earl. 222, 1080, 
63-D11 (1978) 

The History of Cosmic Rays in a Dynamical Halo: A 
Retrodictive Probability Approach. Frank C. Jones. 222, 
1097, 63-F3 (1978) 

Ultrahigh-Energy Neutrino Emission from Cosmic Ray 
Sources. David Eichler. 222, 1109, 63-G1 (1978) 

The Charge Composition and Energy Spectra of Cosmic-Ray 
Nuclei from 3000 MeV per Nucleon to 50 GeV per Nucleon. 
J. A. Lezniak and W. R. Webber. 223, 676, 74-F9 (1978) 

The Cosmic y-Ray Background from the Annihilation of 
Primordial Stable Neutral Heavy Leptons. F. W. Stecker. 
223, 1032, 79-E1 (1978) 

A New Determination of the Local Interstellar Electron 
Spectrum from the Radio Background. J. M. Rockstroh and 
W. R. Webber. 224, 677, 89-C7 (1978) 

‘He-rich Flares: A Possible Explanation. L. A. Fisk. 224, 1048, 
94-F1 (1978) 

Z-rich Solar Particle Event Characteristics 1972-1976. R. D. 
Zwickl, E. C. Roelof, R. E. Gold, 8. M. Krimigis, and T. P. 
Armstrong . 225, 281, 100-A7 (1978) 

Observations of Medium-Energy Gamma-Ray Emission from 
the Galactic Center Region. D. A. Kniffen, D. L. Bertsch, D. 
J. Morris, R. A. R. Palmeira, and K. R. Rao. 225, 591, 
104-G3 (1978) 

Parker Instability in the Presence of Curved Magnetic Field 
Lines. E. Asséo, C. J. Cesarsky, M. Lachiéze-Rey, and R. 
Pellat. 225, L21, 101-B7 (1978) 

A Measurement of Cosmic-Ray Beryllium Isotopes from 200 
to 1500 MeV Per Nucleon. Andrew Buffington, Charles D. 
Orth, and Terry S. Mast. 226, 355, 116-G7 (1978) 

Cosmic-Ray Nucleosynthesis and the Infall Rate of 
Extragalactic Matter in the Solar Neighborhood. Hubert 
Reeves and Jean-Paul Meyer. 226, 613, 120-E7 (1978) 

Abundances and Spectra for Cosmic-Ray Nuclei from Lithium 
to Iron for 2 to 150 GeV per Nucleon. Charles D. Orth, 
Andrew Buffington, George F. Smoot, and Terry S. Mast. 
226, 1147, 127-E1 (1978) 

Cosmology 

New Observations of the Radio Absorption Line in 3C 286, 
with Potential Application to the Direct Measurement of 
Cosmological Deceleration. Michael M. Davis and Linda S. 
May. 219, 1, 1-A4 (1978) 

General Scalar-Tensor Theory of Gravity with Constant G. 
Bruce M. Barker. 219, 5, 1-A8 (1978) 

The Virial Mass Discrepancy in Groups and Clusters of 
Galaxies. F. D. A. Hartwick. 219, 345, 6-AS5S (1978) 

Present and Past Death Rates for Globular Clusters. Alan P. 
Lightman, William H. Press, and Sten F. Odenwaid. 219, 
629, 9-C1 (1978) 

Helium Production and Limits on the Anisotropy of the 
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Cosmology—Continued 
Universe. Donald W. Olson. 219, 777, 12-A4 (1978) 

Self-similar Growth of Primordial Black Holes. I. Stiff 
Equation of State. G. V. Bicknell and R. N. Henriksen. 219, 
1043, 14-G8 (1978) 

Possible Role of Collective Relaxation in Galaxy Correlations. 
William H. Press and Alan P. Lightman. 219, L73, 11-A12 
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The Characteristic Size of Ciusters of Galaxies: A Metric Rod 
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Hyron Spinrad. 220, |, 17-A4 (1978) 

Geodesic Deviation and Absolute Motion in Cosmology. Peter 
D. Noerdlinger. 220, 373, 22-A4 (1978) 
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Cosmology with Another Theory of Gravity. Peter Rastall. 
220, 745, 27-A6 (1978) 

Evidence for Nonuniform Radial Distribution of Quasars, 
Regardless of the Nature of Their Redshifts. Richard F. 
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3C 123: A Distant First-ranked Cluster at z = 0.637: Erratum. 
Hyron Spinrad. 220, L135, 32-B2 (1978) (Orig. paper in 199, 
L3, 53-C3) 

The Local Mean Mass Density of the Universe: New Methods 
for Studying Galaxy Clustering. Marc Davis, Margaret J. 
Geller, and John Huchra. 221, 1, 33-A4 (1978) 

Cosmological Implications of Massive, Unstable Neutrinos. 
Duane A. Dicus, Edward W. Kolb, and Vigdor L. Teplitz. 
221, 327, 36-D6 (1978) 

The Extension of the Hubble Diagram. II. New Redshifts and 
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A. Westphal. 221, 383, 38-A4 (1978) 

On the Decay of Cosmic Turbulence. Edgar Knobloch. 221, 
395, 38-B2 (1978) 

The Development of Density Perturbations after the 
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221, 399, 38-B6 (1978) 

A Crucial Test of the Dirac Cosmologies. Gary Steigman. 221, 
407, 38-C1 (1978) 

Effect of a Changing G on the Moment of Inertia of the Earth. 
R. A. Lyttleton and J. P. Fitch. 221, 412, 38-C6 (1978) 

The Discrete Redshift and Asymmetry in H 1 Profiles. W. G. 
Tifft. 221, 449, 38-E11 (1978) 

The Absolute Solar Motion and the Discrete Redshift. W. G. 
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The Hubble Modulus of Markarian Galaxies. Charles J. 
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Variable Quasi-stellar Objects. I. Photometry and 
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Redshift-Magnitude Bands and the Evolution of Galaxies. I. 
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Doppler-Shift Distributions. I. Extragalactic Peculiar Motions: 
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Tilting and Viscous Models in a Class of Type VIo 
Cosmologies. K. A. Dunn and B. O. J. Tupper. 222, 405, 
55-A4 (1978) 

Redshift-Magnitude Bands and the Evolution of Galaxies. II. 
Data Analysis. W. G. Tifft. 222, 421, 55-B6 (1978) 

Statistical Counts of Faint Sources at 2380 MHz. J. J. Condon 


THE ASTROPHYSICAL JOURNAL 


and L. L. Dressel. 222, 745, 60-A4 (1978) 
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System in AO 0235+ 164. A. M. Wolfe, J. J. Broderick, J.J. 
Condon, and K. J. Johnston. 222, 752, 60-A11 (1978) 

The Characteristic Size of Clusters of Galaxies: A Metric Rod 
Used for a Determination of go: Erratum. Gustavo Bruzual 
A. and Hyron Spinrad. 222, 1119, 63-G11 (1978) (Orig. paper 
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The Historical Light Curve of PKS 2134+004, A Highly 
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Variable Quasi-stellar Objects. II. Photometry and 
Completeness of Faint Blue Objects in the Sandage-Luyten 
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The Extragalactic Distance Scale. I. A Review of Distance 
Indicators: Zero Points and Errors of Primary Indicators. G. 
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Some Astrophysical Consequences of the Existence of a 
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The Cosmic y-Ray Background from the Annihilation of 
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Expanding Universe. C. A. Norman and Joseph Silk. 22A, 
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M. Davis. 225, 1, 97-A4 (1978) 
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Spinrad and Remington P. S. Stone. 226, 609, 120-E4 (1978) 
The Determination of go Using X-Ray and Microwave 
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M. White. 226, L103, 128-A2 (1978) 
Doppler-Shift Distributions. II. The Relativistic Gas. Peter G. 
Gross. 36, 305, 6-A2 (1978) (Abstr. in 220, 370, 21-B2) 
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The Correlation Function for Density Perturbations in an 
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Double Stars: see Stars: Binaries; Stars: Visual Multiples 
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Effect of a Changing G on the Moment of Inertia of the Earth. 
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Radio Galaxies. Alan T. Koski. 223, 56, 66-E7 (1978) 

Uhuru Observations of X-Ray Emission from Seyfert 
Galaxies. H. Tananbaum, G. Peters, W. Forman, R. 
Giacconi, C. Jones, and Y. Avni. 223, 74, 66-G2 (1978) 

Optical Identifications of Extragalactic X-Ray Sources. Martin 
J. Ward, A. S. Wilson, M. V. Penston, M. Elvis, T. 
Maccacaro, and K. P. Tritton. 223, 788, 76-G5 (1978) 

Ultraviolet Observations and the Extended Spectrum of NGC 
4151. Chi-Chao Wu and Daniel W. Weedman. 223, 798, 
77-A4 (1978) 

Forbidden Lines in Quasars and Active Galaxies. J. Michael 
Shull and Richard McCray. 223, LS, 70-A5 (1978) 

X-Ray Flares in NGC 4151: A Thermal Model and Constraints 
on a Central Black Hole. A. P. Lightman, R. Giacconi, and 
H. Tananbaum., 22A, 375, 86-A1 (1978) 

A Survey of Hi in Seyfert Galaxies. Timothy M. Heckman, 
Bruce Balick, and Woodruff T. Sullivan Il, 224, 745, 91-D2 
(1978) 

Cloud Containment by a Flux of Particles. David Rowe, 
Ronald Stoner, and Roger Ptak. 224, 761, 91-E5 (1978) 

NGC 5506: An X-Ray Seyfert Galaxy. Vera C. Rubin. 224, 
L55, 90-B2 (1978) 

A Spectroscopic Survey of Some Zwicky Compact Galaxies. 
A. W. Rodgers, B. A. Peterson, and P. Harding. 225, 768, 
108-A2 (1978) 

On the Possible Importance of Markarian 359. K. Davidson 
and T. D. Kinman., 225, 776, 108-B1 (1978) 

Spectrophotometry of Fairall 9 and Fairall 51: Two Extremes 
of the Seyfert 1 Class. Steven A. Hawley and M. M. Phillips. 
225, 780, 108-B5 (1978) 

VLBI Observations of III Zw 2. J. J. Wittels, W. D. Cotton, 
and I. I. Shapiro. 225, L47, 106-A3 (1978) 

X-Ray Observations of a Flare in NGC 415! from OSO8.R. F. 
Mushotzky, S. S. Holt, and P. J. Serlemitsos. 225, L115, 
111-G10 (1978) 

The Infrared Emission of Seyfert Galaxies. G. H. Rieke. 226, 
550, 119-G7 (1978) 

Permitted Fe i1 Emission in Seyfert | Galaxies and QSOs. II. 
The Excitation Mechanism. M. M. Phillips. 226, 736, 


123-A10 (1978) 

X-Ray Observation of IC 4329 A. J. P. Delvaille, M. J. Geller, 
and H. W. Schnopper. 226, L69, 122-B4 (1978) 

NGC 2110: An X-Ray/Radio Galaxy with Elliptical(?) 
Morphology. H. V. Bradt, B. F. Burke, C. R. Canizares, P. 
E. Greenfield, R. L. Kelley, J. E. McClintock, J. van 
Paradijs, and A. T. Koski. 226, L111, 128-A10 (1978) 

Curtis Schmidt-Thin Prism Survey fer Extragalactic 
Emission-Line Objects. University of Michigan List IV. 
Gordon M. MacAlpine and David W. Lewis. 36, 587, 10-F2 
(1978) (Abstr. in 220, 1145, 31-B13) 

A New Mapping of the Velocity Field of NGC 1275. Vera C. 
Rubin, W. Kent Ford, Jr., Charles J. Peterson, and C. 
Roger Lynds. 37, 233, 16-A2 (1978) (Abstr. in 222, 402, 
53-C7) 

Hydrogen Emission-Line Spectra in Quasars and Active 
Galactic Nuclei. Julian H. Krolik and Christopher F. 
McKee. 37, 459, 19-F1 (1978) (Abstr. in 223, 702, 75-A9) 

Permitted Fe 11 Emission in Seyfert | Galaxies and QSOs. I. 
Observations. M. M. Phillips. 38, 187, 27-A2 (1978) (Abstr. 
in 225, 675, 105-F5) 

The Changes in Spectral-Flux Distribution during Variability 
of Extragalactic Nonthermal Sources, 0.36 to 3.5 Microns. 
S. L. O'Dell, J. J. Puschell, W. A. Stein, and J. W. Warner. 
38, 267, 28-B2 (1978) (Abstr. in 225, 675, 105-F5) 

Galaxies: Stellar Content 

Star Formation Rates in Normal and Peculiar Galaxies. 
Richard B. Larson and Beatrice M. Tinsley. 219, 46, |-E6 
(1978) 

Planetary Nebulae in Local Group Galaxies. V. The 
Andromeda Galaxy. Holland C. Ford and George H. 
Jacoby. 219, 437, 7-A8 (1978) 

The Number of Outbursts of a Classical Nova. Holland C. 
Ford. 219, 595, 8-G7 (1978) 

The Stellar Population and Dust Lane in Centaurus A (=NGC 
5128). A. W. Rodgers. 219, L7, 5-A7 (1978) 

Photometric Studies of Composite Stellar Systems. I. CO and 
JHK Observations of E and SO Galaxies. Jay A. Frogel, S. 
E. Persson, Marc Aaronson, and K. Matthews. 220, 75, 
17-G1 (1978) 

The Mg Index in Old Galaxy Populations: A Theoretical 
Approach. J. R. Mould. 220, 434, 22-F3 (1978) 

Photometric Studies of Composite Stellar Systems. II. 
Observations of H2O Absorption and the Coolest Stellar 
Component of E and SO Galaxies. Marc Aaronson, Jay A. 
Frogel, and §. Eric Persson. 220, 442, 22-F12 (1978) 

Spectra of Giant Stars in Distant Satellites of the Galaxy. A. P. 
Cowley, F. D. A. Hartwick, and W. L. W. Sargent. 220, 453, 
22-G10 (1978) 

The Extragalactic Background Light and Slow Star Formation 
in Galaxies. Beatrice M. Tinsley. 220, 816, 27-F8 (1978) 
Supernova Radio Pulse Searches and Possible Improvements 
in Sensitivity. W. Peter S. Meikle and Stirling A. Colgate. 

220, 1076, 30-D12 (1978) 

The Central Regions of M82. Robert W. O'Connell and John J. 
Mangano. 221, 62, 33-E13 (1978) 

Chemical Evolution and the Formation of Galactic Disks. 
Beatrice M. Tinsley and Richard B. Larson. 221, 554, 39-G1 
(1978) 

Star Formation Rates and Infrared Radiation. Curtis 
Struck-Marcell and Beatrice M. Tinsley. 221, 562, 39-G9 
(1978) 

Near-Infrared Luminosity-sensitive Features in M Dwarfs and 
Giants, and in M31 and M32. Judith G. Cohen. 221, 788, 
43-F3 (1978) 

The Morphological Distribution of Bright Galaxies in the UVK 
Color Plane. Marc Aaronson. 221, L103, 47-E4 (1978) 

Evolutionary Synthesis of the Stellar Population in Elliptical 
Galaxies. II. Late M Giants and Composition Effects. 
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Galaxies: Stellar Content—Continued 
Beatrice M. Tinsley. 222, 14, 49-B4 (1978) 

The Composition Gradient across MI01. G. A. Shields and 
Leonard Searle. 222, 821, 60-F11 (1978) 

Spectra of the Stellar Population in Three Objects Related to 
BL Lacertae. Marie-Helene Ulrich. 222, L3, 54-A5 (1978) 
The Space Distribution of Globular Clusters in M49. William 

E. Harris and P. L. Petrie. 223, 88, 67-A5 (1978) 

The Population Structure of the Large Magellanic Cloud. II. 
Count-Brightness Ratios for the Central Regions. Eduardo 
Hardy. 223, 98, 67-B1 (1978) 

Calibration of Metallicity Effects on the Integrated Colors of 
Globular Clusters and Early-Type Galaxies. Marc 
Aaronson, Judith G. Cohen, Jeremy Mould, and Matthew 
Malkan. 223, 824, 77-C4 (1978) 

The Distribution of X-Ray Sources in the Galaxy. III. Hugh 
M. Johnson. 272A, 381, 86-A7 (1978) 

Extended Rotation Curves of High-Luminosity Spiral 
Galaxies. II. The Anemic Sa Galaxy NGC 4378. Vera C. 
Rubin, W. Kent Ford, Jr., Strom. K. M., S. E. Strom, and 
W. Romanishin. 224, 782, 91-F12 (1978) 

UBVR Photometry of the Ring Galaxy VII Zw 466. Laird A. 
Thompson and John C. Theys. 224, 79%, 92-A1 (1978) 

Rocket Ultraviolet Imagery of the Andromeda Galaxy. George 
R. Carruthers, Harry M. Heckathorn, and Chet B. Opal. 
225, 346, 102-B1 (i978) 

The Metal Abundance Range in the Draco Dwarf Galaxy. 
Robert Zinn. 225, 790, 108-C1 (1978) 

Abundance Variations on the Giant Branches of the Sculptor 
and Ursa Minor Dwarf Spheroidal Galaxies and the w 
Centauri Anomaly. Jen Norris and M. S. Bessell. 225, L49, 
106-A5 (1978) 

Some Morphological Characteristics of Clusters of Galaxies. 
Richard A. White. 226, 591, 120-C6 (1978) 

Spectral Scans of the Nuclear Bulge of the Galaxy: 
Comparison with Other Galaxies. A. E. Whitford. 226, 777, 
123-D12 (1978) 

Star Formation in II Zw 70. R. W. O’Connell, T. X. Thuan, 
and §. J. Goldstein. 226, L11, 117-D1 (1978) 

ISAs and the Dwarf Content of the Inner Regions of M31. 
Benjamin J. Taylor and Sanford A. Kellman. 37, 101, 13-E1 
(1978) (Abstr. in 221, 719, 41-E3) 

The Structure and Content of IC 1613. Paul W. Hodge. 37, 
145, 14-B1 (1978) (Abstr. in 221, 718, 41-E2) 

Studies of Luminous Stars in Nearby Galaxies. I. Supergiants 
and O Stars in the Milky Way. Roberta M. Humphreys. 38, 
309, 29-A3 (1978) (Abstr. in 226, 378, 117-B4) 

Galaxies: Structure 

The Evolution of Galaxies in Clusters. I. ISIT Photometry of 
Cl 0024+ 1654 and 3C 295. Harvey Butcher and Augustus 
Oemler, Jr. 219, 18, 1-B9 (1978) 

The Relation between Cluster Density and Bautz-Morgan 
Type. Sidney van den Bergh and James deRoux. 219, 352, 
6-A12 (1978) 

High-Velocity Gas in the Jet in the Radio Galaxy DA 240. E. 
M. Burbidge, Harding E. Smith, and G. R. Burbidge. 219, 
400, 6-E6 (1978) 

Dynamics of Early-Type Galaxies. III. The Rotation Curve of 
the SO Galaxy NGC 4762. Francesco Bertola and Massimo 
Capaccioli. 219, 404, 6-E11 (1978) 

The Enormous Mass of the Elliptical Galaxy M87: A Model for 
the Extended X-Ray Source. William G. Mathews. 219, 413, 
6-F6 (1978) 

Planetary Nebulae in Local Group Galaxies. V. The 
Andromeda Galaxy. Holland C. Ford and George H. 
Jacoby. 219, 437, 7-A8 (1978) 

Coronal Gas in the Galaxy. I. A New Survey of Insterstellar O 
vi. Edward B. Jenkins. 219, 845, 12-E12 (1978) 

The X-Ray Structure of NGC 5128. J. P. Delvaille, A. Epstein, 


and H. W. Schnopper. 219, L81, 11-B4 (1978) 

The Discontinuity between Elliptical and Disk Galaxies. 
Francesco Bertola and Massimo Capaccioli. 219, L9S5, 
16-A7 (1978) 

The Existence of Ca 1 Absorption Lines in the Spectrum of 
the Quasar 3C 232 Due to the Galaxy NGC 3067. A. 
Boksenberg and Wallace L. W. Sargent. 220, 42, 17-D7 
(1978) 

Interacting Nonequilibrium Systems near Bright Galaxies. I. 
Jack W. Sulentic, Halton C. Arp, and Graziella A. di Tullio. 
220, 47, 17-D12 (1978) 

An Optical and Infrared Study of NGC 2768 and NGC 3115. K. 
M. Strom, S. E. Strom, D. C. Wells, and W. Romanishin. 
220, 62, 17-F3 (1978) 

Detection of H 1 Regions and Ionized Interarm Gas in the 
Sombrero Galaxy (NGC 4594). Francgis Schweizer. 220, 98, 
18-B7 (1978) 

On the Corona of M87. G. de Vaucouleurs and J.-L. Nieto. 
220, 449, 22-G6 (1978) 

Optical Spectra of Radio Galaxies. §. A. Grandi and D. E. 
Osterbrock. 220, 783, 27-D2 (1978) 

Imaging Polarimetry of the Jets of M87 and 3C 273. Gary D. 
Schmidt, Bradley M. Peterson, and E. A. Beaver. 220, L31, 
26-B5 (1978) 

Stellar Orbits and the Persistence of Spiral Structure in 
Galaxies. R. Frahm and K. O. Thielheim. 220, L43, 26-C2 
(1978) 

Twin-Beam Models for Double Radio Sources. I. Steady-State 
Configurations. Paul J. Wiita. 221, 41, 33-D6 (1978) 

Negative Mass Instability of Flat Galaxies. R. V. E. Lovelace 
and R. G. Hohlfeld. 221, 51, 33-E2 (1978) 

The Central Regions of M82. Robert W. O’Connell and John J. 
Mangano. 221, 62, 33-E13 (1978) 

A Model for Winds from Galactic Disks. James M. Bardeen 
and Beverly K. Berger. 221, 105, 34-B5 (1978) 

Nonthermal Galactic Emission below 10 Megahertz. James C. 
Novaco and Larry W. Brown. 221, 114, 34-B14 (1978) 

Velocities of Head-Tail Radio Galaxies with Respect to the 
Intracluster Medium. Marie-Helene Ulrich. 221, 422, 38-D2 
(1978) 

Twin Beam Models for Double Radio Sources. II. Dynamical 
Calculations. Paul J. Wiita. 221, 436, 38-D12 (1978) 

Orbital Dynamics of the Radio Galaxy 3C 129. Gene G. Byrd 
and Mauri J. Valtonen. 221, 481, 39-Al1 (1978) 

Bar-driven Spiral Waves in Disk Galaxies. James M. Huntley, 
Robert H. Sanders, and William W. Roberts, Jr. 221, 521, 
39-D 13 (1978) 

Evidence for a Supermassive Object in the Nucleus of the 
Galaxy M87 from SIT and CCD Area Photometry. Peter J 
Young, James A. Westphal, Jerome Kristian, Christopher 
P. Wilson, and Frederick P. Landauer. 221, 721, 43-A4 
(1978) 

Virgo A at 1.3 Centimeters. James R. Forster, John Dreher, 
Melvyn C. H. Wright, and William J. Welch. 221, L3, 37-B4 
(1978) 

Compact and Diffuse X-Ray Sources in the Core of the 
Perseus Cluster (Abell 426). H. Helmken, J. P. Delvaille, A. 
Epstein, M. J. Geller, and H. W. Schnopper. 221, L43, 
42-A13 (1978) 

Surface Photometry of Elliptical Galaxies. Ivan R. King. 222, 
1, 49-A4 (1978) 

Bautz-Morgan Classes and the Luminosity Function for 
Clusters of Galaxies. Alan Dressler. 222, 23, 49-B13 (1978) 

Boundary Layer Circulation in Disk-Halo Galaxies. Allen M. 
Waxman. 222, 61, 49-F1 (1978) 

A Model for Cygnus A: A Radio Source Powered by M87 Type 
Knots. Mauri J. Valtonen. 222, 78, 49-G4 (1978) 

The Equilibrium of Cool Stellar Disks. Ellen Zweibel. 222, 103, 
50-B1 (1978) 
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Radial Modes of Oscillation of Cool Stellar Disks. Ellen 
Zweibel. 222, 110, 50-B8 (1978) 

Optical Emission in the Radio Lobes of Radio Galaxies. 
William C. Saslaw, J. Anthony Tyson, and Philippe Crane. 
222, 435, 55-C6 (1978) 

On the Propagation of Cosmic Rays in the Galaxy. Jonathan 
Ormes and Phyllis Freier. 222, 471, 55-F4 (1978) 

Illusionary Warps in H 1 Disks of nearly Edge-on Spiral 
Galaxies. Gene G. Byrd. 222, 815, 60-F6 (1978) 

Diffuse Gamma Radiation. C. E. Fichtel, G. A. Simpson, and 
D. J. Thompson. 222, 833, 60-G9 (1978) 

The Excitation and Evolution of Density Waves. Peter 
Goldreich and Scott Tremaine . 222, 850, 61-A12 (1978) 

The History of Cosmic Rays in a Dynamical Halo: A 
Retrodictive Probability Approach. Frank C. Jones. 222, 
1097, 63-F3 (1978) 

Enhancement of the Jets in NGC 1097. Jean J. Lorre. 222, 
L99, 64-B11 (1978) 

The Space Distribution of Globular Clusters in M49. William 
E. Harris and P. L. Petrie. 223, 88, 67-A5 (1978) 

Stochastic Star Formation and Spiral Structure of Galaxies. 
Humberto Gerola and Philip E. Seiden. 223, 129, 67-D5 
(1978) 

Possible Optical Evidence for Ram-Pressure-Sweeping in the 
Hydra I Cluster of Galaxies. J. S. Gallagher. 223, 386, 
71-C11 (1978) 

Integrated Masses of Galaxies. John R. Dickel and Herbert J. 
Rood. 223, 391, 71-D5 (1978) 

Binary Galaxy Statistics. II. Observed Axis Ratios and 
Position Angles for Galaxies in Pairs. Richard Arigo, Kirk 
Czuhai, Eugene Hubbard, Peter Noerdlinger, and Karen 
Wisner. 223, 410, 71-FS (1978) 

The Color-Absolute Magnitude Relation for E and SO 
Galaxies. II. New Colors, Magnitudes, and Types for 405 
Galaxies. Allan Sandage and Natarajan Visvanathan. 223, 
707, 76-A4 (1978) 

A Study of CO Emission from Two Scd Galaxies: IC 342 and 
NGC 6946. Mark Morris and K. Y. Lo. 223, 803, 77-A9 
(1978) 

Numerical Experiments on the Stability of Disklike Galaxies. 
R. H. Miller. 223, 811, 77-B5 (1978) 

New Limits on Gamma-Ray Bursts. G. J. Fishman, C. A. 
Meegan, J. W. Watts, Jr., and J. H. Derrickson. 223, L13, 
70-B1 (1978) 

The Minor-Axis Brightness Profile of the Spiral Galaxy NGC 
4565 and the Problem of Massive Halos. John Kormendy 
and Gustavo Bruzual A. 223, L63, 75-C6 (1978) 

On the Stability of Disklike Galaxies in Massive Halos. R. H. 
Miller. 224, 32, 81-C13 (1978) 

Galactic Cannibalism. III. The Morphological Evolution of 
Galaxies and Clusters. Mark A. Hausman and Jeremiah P. 
Ostriker. 22A, 320, 85-C12 (1978) 

The Distribution of X-Ray Sources in the Galaxy. III. Hugh 
M. Johnson. 22A, 381, 86-A7 (1978) 

Galactic Winds and the Hubble Sequence. Joel N. Bregman. 
224, 768, 91-E12 (1978) 

Extended Rotation Curves of High-Luminosity Spiral 
Galaxies. II]. The Anemic Sa Galaxy NGC 4378. Vera C. 
Rubin, W. Kent Ford, Jr., Strom. K. M., S. E. Strom, and 
W. Romanishin. 224, 782, 91-F12 (1978) 

UBVR Photometry of the Ring Galaxy VII Zw 466. Laird A. 
Thompson and John C. Theys. 224, 796, 92-Al (1978) 

Incompressible Fluid Ellipsoids in Halos. I. The 
Second-Harmonic Oscillations of the Maclaurin Spheroids. 
Richard H. Durisen. 22A, 826, 92-C3 (1978) 

A Survey of Neutral Hydrogen in Ring Galaxies. Peter R. 
Silverglate and Nathan Krumm. 224, L99, 95-C2 (1978) 
Halos of Spiral Galaxies: Photometry and Mass-to-Light 

Ratios. Hyron Spinrad, Jeremiah P. Ostriker, Remington P. 


S. Stone, Liang-Tai George Chiu, and Gustavo Bruzual A. 
225, 56, 97-E8 (i978) 

On the Origin of the Absorption Spectra of Quasi-stellar and 
BL Lacertae Objects. V. Canuto and J. Owen. 225, 79, 
97-G6 (1978) 

Compositions of Halo Clusters and the Formation of the 
Galactic Halo. Leonard Searle and Roberi Zinn. 225, 357, 
102-C1 (1978) 

Color—Absolute Magnitude Relation for E and SO Galaxies. 
III. Fully Corrected Photometry for 405 Galaxies: 
Comparison of Color Distributions for E and SO Field 
Cluster Galaxies. Allan Sandage and Natarajan 
Visvanathan. 225, 742, 107-F1 (1978) 

H 1-deficient Spiral Galaxies in the Coma Cluster and Abell 
1367. Woodruff T. Sullivan III and Paul E. Johnson. 225, 
751, 107-F10 (1978) 

A Spectroscopic Survey of Some Zwicky Compact Galaxies. 
A. W. Rodgers, B. A. Peterson, and P. Harding. 225, 768, 
108-A2 (1978) 

Aperture-Synthesis Observations of H 1 in the Galaxy M82. 
Richard M Crutcher, David H. Rogstad, and Kwong Chu. 
225, 784, 108-B9 (1978) 

The Gas Distribution in the Central Region of the Galaxy. I. 
Atomic Hydrogen. W. B. Burton and H. §. Liszt. 225, 815, 
108-D13 (1978) 

On the Masses of Giant Molecular Cloud Complexes. Antony 
A. Stark and Leo Blitz. 225, L15, 101-B1 (1978) 

Gravitational Encounters in Rich Clusters of Galaxies. S. E. 
Strom and K. M. Strom. 225, L93, 111-F2 (1978) 

Gas Flow in the Barred Spiral Galaxy NGC 5383. James M. 
Huntley. 225, L101, 1 11-F1l (1978) 

Extended Rotation Curves of High-Luminosity Spiral 
Galaxies. IV. Systematic Dynamica! Properties, Sa—Sc. 
Vera C. Rubin, W. Kent Ford, Jr., and Norbert Thonnard. 
225, L107, 111-G2 (1978) 

A Comprehensive Study of 12 Very Rich Clusters of Galaxies. 
Il. Dynamics. Alan Dressler. 226, 55, 113-E6 (1978) 

Gravitational Effects of M32 on the Spiral Arm Pattern of M31. 
Gene G. Byrd. 226, 70, 113-F7 (1978) 

Axisymmetric Disturbances in a Disk Galaxy. R. H. Miller. 
226, 81, 113-G4 (1978) 

Twisted Accretion Disks. II]. The Time-dependent Equations. 
Jacobus A. Petterson. 226, 253, 115-F1 (1978) 

Discrete Spiral Modes, Spiral Waves, and the Local 
Dispersion Relationship. Y. Y. Lau and G. Bertin. 226, 508, 
119-D11 (1978) 

Computer Experiments on the Effect of Retrograde Stars in 
Disk Galaxies. Thomas A. Zang and Frank Hohl. 226, 521, 
119-D12 (1978) 

The Evolution of Galaxies in Clusters. Il. The Galaxy Content 
of Nearby Clusters. Harvey Butcher and Augustus Oemler, 
Jr. 226, 559, 120-A2 (1978) 

Some Morphological Characteristics of Clusters of Galaxies. 
Richard A. White. 226, 591, 120-C6 (1978) 

The Gas Distribution in the Central Region of the Galaxy. II. 
Carbon Monoxide. H. §. Liszt and W. B. Burton. 226, 79, 
123-E10 (1978) 

A New Type of Galaxy with Prolate Structure. Francesco 
Bertola and Giuseppe Galletta. 226, L115, 128-B2 (1978) 
VLA Observations of NGC 1265 at 4886 MHz. F. N. Owen, J. 

O. Burns, and L. Rudnick. 226, L119, 128-B7 (1978) 

The Structure and Content of IC 1613. Paul W. Hodge. 37, 
145, 14-B1 (1978) (Abstr. in 221, 718, 41-E2) 

A New Mapping of the Velocity Field of NGC 1275. Vera C. 
Rubin, W. Kent Ford, Jr., Charles J. Peterson, and C. 
Roger Lynds. 37, 233, 16-A2 (1978) (Abstr. in 222, 402, 
53-C7) 

A Photometric Study of the MSI System. Martin S. Burkhead. 
38, 147, 26-C2 (1978) (Abstr. in 224, 1085, 95-B3) 
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Galaxies: Structure—Continued 

Tidal Interactions of Galaxies. Edgar Knobloch. 38, 253, 

28-A1 (1978) (Abstr. in 225, 674, 105-F4) 
Galaxy, The: see Galaxies: Milky Way 
Gamma Rays: Bursts 

Energy Spectrum, Time Structure, and Arrival Direction of 
the 1976 August 16 Cosmic Gamma-Ray Burst: An 
Observation at Balloon Altitude. Michael Sommer and 
Dietrich Miiller. 222, L17, 54-B5 (1978) 

The Proper-Motion Approach to Counterparts of Gamma-Ray 
Burst Sources and High-Latitude X-Ray Transient Sources. 
Hugh M. Johnson. 223, 282, 69-A12 (1978) 

New Limits on Gamma-Ray Bursts. G. J. Fishman, C. A. 
Meegan, J. W. Watts, Jr., and J. H. Derrickson. 223, L13, 
70-B1 (1978) 

Gamma Rays: General 

Cygnus X-3: A Cocooned X-Ray Binary Pulsar? Mordehai 
Milgrom and David Pines. 220, 272, 20-A13 (1978) 

X-Ray and Gamma-Ray Line Production by Nonthermal Ions. 
R. W. Bussard, R. Ramaty, and K. Omidvar. 220, 353, 
20-G11 (1978) 

High-Energy Pulsed Gamma Rays from Puisars. §. K. Gupta, 
P.V. Ramana Murthy, B. V. Sreekantan, and §. C. Tonwar. 
221, 268, 35-Al (1978) 

A Model for Clusters of Discrete Gamma-Ray Sources. M. 
Abdulwahab and P. Morrison. 221, L33, 42-A3 (1978) 

Diffuse Gamma Radiation. C. E. Fichtel, G. A. Simpson, and 
D. J. Thompson. 222, 833, 60-G9 (1978) 

The Cosmic y-Ray Background from the Annihilation of 
Primordial Stable Neutral Heavy Leptons. F. W. Stecker. 
223, 1032, 79-E1 (1978) 

A Curvature-Radiation—Pair-Production Model for y-Ray 
Pulsars. Alice K. Harding, Eugene Tademaru, and Larry W. 
Esposito. 225, 226, 99-D6 (1978) 

The Effective Penetration Distance of Ultrahigh-Energy 
Electrons and Photons Traversing a Cosmic Blackbody 
Photon Gas. Robert J. Gould and Yoel Rephaeli. 225, 318, 
100-D5 (1978) 

Observations of Medium-Energy Gamma-Ray Emission from 
the Galactic Center Region. D. A. Kniffen, D. L. Bertsch, D. 
J. Morris, R. A. R. Palmeira, and K. R. Rao. 225, 591, 
104-G3 (1978) 

Detection of 511 keV Positron Annihilation Radiation from the 
Galactic Center Direction. M. Leventhal, C. J. MacCallum, 
and P. D. Stang, 225, L11, 101-A11 (1978) 

Cosmic-Ray Nucleosynthesis and the Infall Rate of 
Extragalactic Matter in the Solar Neighborhood. Hubert 
Reeves and Jean-Paul Meyer. 226, 613, 120-E7 (1978) 

Gas Dynamics: see Hydrodynamics 
Gravitation 

General Scalar-Tensor Theory of Gravity with Constant G. 
Bruce M. Barker. 219, 5, 1-A8 (1978) 

Orbital Angular Momentum Loss via Gravitational Radiation 
and Mass-Transfer Rates in Close Binary Systems. W. Y. 
Chau. 219, 1038, 14-G3 (1978) 

Possible Test of the Strong Principle of Equivalence. Kenneth 
Brecher. 219, L117, 16-Cl (1978) 

The Evolution of Rotating Stars. II]. Calculations with 
Time-dependent Redistribution of Angular Momentum for 7 
and 10 Mo Stars. A. S. Endal and S. Sofia. 220, 279, 20-B6 
(1978) 

Cosmology with Another Theory of Gravity. Peter Rastall. 
220, 745, 27-A6 (1978) 

Post-Newtonian Gravitational Bremsstrahlung. Michael 
Turner and Clifford M. Will. 220, 1107, 30-G2 (1978) 

Tidal Fields in General Relativity: D’Alembert’s Principle and 
the Test Rigid Rod. John Faulkner and Brian P. Flannery. 
220, 1125, 31-A6 (1978) 

Bimetric Gravitation Theory and PSR 1913+16. Nathan 


Rosen. 221, 284, 36-A3 (1978) 

Gravitational Radiation from Stellar Collapse: Ellipsoidal 
Models. Richard A. Saenz and Stuart L. Shapiro. 221, 286, 
36-AS5 (1978) 

The Development of Density Perturbations after the 
Recombination. A. Cavaliere, L. Danese, and G. De Zotti. 
221, 399, 38-B6 (1978) 

Effect of a Changing G on the Moment of Inertia of the Earth. 
R. A. Lyttleton and J. P. Fitch. 221, 412, 38-C6 (1978) 

Secular Instability of Rotating Newtonian Stars. John L. 
Friedman and Bernard F. Schutz. 222, 281, 52-A8 (1978) 

On Tidal Resonance. Bahram Mashhoon. 223, 285, 69-B2 
(1978) 

The Generation of Gravitational Radiation by Escaping 
Supernova Neutrinos. Reuben Epstein. 223, 1037, 79-E6 
(1978) 

The Generation of Gravitational Waves. IV. Bremsstrahlung. 
Sandor J. Kovacs, Jr. and Kip S. Thorne. 224, 62, 81-F4 
(1978) 

Radiation from Collapsing Relativistic Stars. I. Linearized 
Odd-Parity Radiation. Christopher T. Cunningham, Richard 
H. Price, and Vincent Moncrief. 224, 643, 88-G13 (1978) 

Black Holes and Gravitational Waves. I. Circular Orbits about 
a Rotating Hole. Steven L. Detweiler. 225, 687, 107-Bi 
(1978) 

Binding Energy and Stability of a Cold Neutron Star. /tzhak 
Goldman and Nathan Rosen. 225, 708, 107-C8 (1978) 

Effect of Strong Gravity on the Optical Appearance of Rapidly 
Fluctuating Astronomical Sources. John J. Matese and 
Daniel P. Whitmire. 226, 501, 119-C6 (1978) 

Scattering of Gravitational Radiation from Vacuum Black 
Holes. Richard A. Matzner and Michael P. Ryan, Jr. 36, 
451, 8-Cl (1978) (Abstr. in 219, 774, 10-F9) 


Hydrodynamics 


Mass Loss from Dynamically Unstable Stellar Envelopes. Y. 
Tuchman, N. Sack, and Z. Barkat. 219, 183, 3-B3 (1978) 
Formation of a Rotational Accretion Column. Patrick Cassen. 

219, 336, 4-G3 (1978) 

On the Rayleigh-Taylor Instability in Stellar Explosions. 
Roger A. Chevalier and Richard I. Klein. 219, 994, 14-D1 
(1978) 

Nonlinear Astrophysical Dynamos: The Solar Cycle as a 
Nonlinear Oscillation of the General Magnetic Field Driven 
by the Nonlinear Dynamo and the Associated Modulation of 
the Differential-Rotation—Giobal-Convection System. 
Hirokazu Yoshimura. 220, 692, 25-E2 (1978) 

Interstellar Bubbles. II. Structure and Evolution: Erratum. 
Robert Weaver, Richard McCray, John Castor, Paul 
Shapiro, and Robert Moore. 220, 742, 26-A10 (1978) (Orig. 
paper in 218, 377, 108-E8) 

The Evolution of Expanding Nonthermal Sources. II. 
Relativistic Expansion. Peter Vitello and Franco Pacini. 
220, 756, 27-B3 (1978) 

A Hydrodynamic Study of a Slow Nova Outburst. Warren M. 
Sparks, Sumner Starrfield, and James W. Truran. 220, 1063, 
30-C 13 (1978) 

The Hydrodynamics of Stellar Collapse. Kenneth A. Van 
Riper. 221, 304, 36-B11 (1978) 

Unsteady Hydrodynamics of Spherical Gravitational Collapse. 
Andrew F. Cheng. 221, 320, 36-C13 (1978) 

Bar-driven Spiral Waves in Disk Galaxies. James M. Huntley, 
Robert H. Sanders, and William W. Roberts, Jr. 221, 521, 
39-D13 (1978) 

The Role of Viscosity and Cooling Mechanisms in the Stability 
of Accretion Disks. Tsvi Piran. 221, 652, 40-G5 (1978) 

Stability of Astrophysical Gas Flow. I. Isothermal Accretion. 
R. F. Stellingwerf and James Buff. 221, 661, 41-Al (1978) 

Lagrangian Perturbation Theory of Nonrelativistic Fluids. 
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John L. Friedman and Bernard F. Schutz. 221, 937, 45-C4 
(1978) 

Boundary Layer Circulation in Disk-Halo Galaxies. Allen M. 
Waxman. 222, 61, 49-F1 (1978) 

Heating of Coronal Plasma by Anomalous Current 
Dissipation. R. Rosner, L. Golub, B. Coppi, and G. S. 
Vaiana. 222, 317, 52-D2 (1978) 

The Mutual Attraction of Magnetic Knots. E. N. Parker. 222, 
357, 52-G3 (1978) 

The Excitation and Evolution of Density Waves. Peter 
Goldreich and Scott Tremaine . 222, 850, 61-A12 (1978) 

On the Stability of Relativistic Systems: Erratum. John L. 
Friedman and Bernard F.. Schutz. 222, 1119, 63-G11 (1978) 
(Orig. paper in 200, 204, 65-B9) 

Hydrodynamical Instabilities in the Envelopes of 
Main-Sequence Stars: Constraints Implied by the Lithium, 
Beryllium, and Boron Observations. Sylvie Vauclair, 
Gérard Vauclair, Evry Schatzman, and Georges Michaud. 
223, 567, 73-E4 (1978) 

Deceleration of the Entropy Production. John M. Mihaljan. 
224, 86, 82-Al (1978) 

Evolution of Rotating Interstellar Clouds. III. On the 
Formation of Multiple Star Systems. Peter Bodenheimer. 
224, 488, 87-C2 (1978) 

Incompressible Fluid Ellipsoids in Halos. I. The 
Second-Harmonic Oscillations of the Maclaurin Spheroids. 
Richard H. Durisen. 22A, 826, 92-C3 (1978) 

Analytical Methods for the Hydrodynamical Evolution of 
Supernova Remnants. Bernard Gaffet. 225, 442, 103-B12 
(1978) 

Rayleigh-Taylor Instability of a Self-similar Spherical 
Expansion. /. B. Bernstein and David L. Book. 225, 633, 
105-C3 (1978) 

Three-dimensional Dynamics of Protostellar Evolution. 
Thomas L. Cook and Francis H. Harlow. 225, 1005, 110-F5 
(1978) 

Twisted Accretion Disks. III. The Time-dependent Equations. 
Jacobus A. Petterson. 226, 253, 115-F1 (1978) 

The Evolution of Cluster X-Ray Sources. Stephen C. 
Perrenod. 226, 566, 120-A9 (1978) 

Physical Solutions to General-relativistic Fluid Spheres. 
Samuel P. Goldman. 226, 1079, 126-G1 (1978) 

Molecular Evolution of Contracting Clouds: Basic Methods 
and Initial Results. Humberto Gerola and A. E. Glassgold. 
37, 1, 12-A2 (1978) (Abstr. in 221, 717, 41-E1) 

Resonant Stellar Orbits in Spiral Galaxies. IV. Hydrodynamic 
Flows in the Regions of the Lindblad Resonances. Peter O. 
Vandervoort and Jocelyn Keene. 37, 519, 20-F1 (1978) 
(Abstr. in 223, 703, 75-A10) 

Hydromagnetics 

Magnetohydrodynamics of Atmospheric Transients. I. Basic 
Results of Two-Dimensional Plane Analyses. Y. Nakagawa, 
S. T. Wu, and S. M. Han. 219, 314, 4-E8 (1978) 

Magnetohydrodynamics of Atmospheric Transients. II. 
Two-Dimensional Numerical Results for a Model Solar 
Corona. §. T. Wu, M. Dryer, Y. Nakagawa, and S. M. Han. 
219, 324, 4-FS (1978) 

An Instability of Finite Amplitude Circularly Polarized Alfvén 
Waves. Melvyn L. Goldstein. 219, 700, 10-A2 (1978) 

Magnetic Field Generation at High Magnetic Reynolds 
Number. E. H. Levy. 220, 325, 20-E12 (1978) 

The Root-Mean-Square Magnetic Field in Turbulent Diffusion. 
Edgar Knobloch. 220, 330, 20-F3 (1978) 

Evidence for Two-dimensional Inertial Turbulence in a 
Cosmic-Scale Low-B Plasma. M. C. Kelley and P. M. 
Kintner. 220, 339, 20-F12 (1978) 

Expansion and Broadening of Coronal Loop Transients: A 
Theoretical Explanation. Telemachos Ch. Mouschovias and 
Arthur I. Poland. 220, 675, 25-C2 (1978) 


The Electrically Polarized Universe. John Bally and E. R. 
Harrison. 220, 743, 27-A4 (1978) 

A Phenomenological Pulsar Model. F. Curtis Michel. 220, 
1101, 30-F10 (1978) 

Transport of Twist in Force-free Magnetic Flux Tubes. K. 
Jockers. 220, 1133, 31-B1 (1978) 

Twin-Beam Models for Double Radio Sources. I. Steady-State 
Configurations. Paul J. Wiita. 221, 41, 33-D6 (1978) 

Hydraulic Concentration of Magnetic Fields in the Solar 
Photosphere. VI. Adiabatic Cooling and Concentration in 
Downdrafts. E. N. Parker. 221, 368, 36-G6 (1978) 

Twin Beam Models for Double Radio Sources. Il. Dynamical 
Calculations. Paul J. Wiita. 221, 436, 38-D12 (1978) 

Wave Modes in a Magnetic Flux Sheath. P. R. Wilson. 221, 
672, 41-Al2 (1978) 

Stability of Force-free Magnetic Fields in Degenerate Stars. G. 
Chanmugam. 221, 965, 45-E4 (1978) 

Stability of Force-free Pulsar Wind Zone. Satoshi Hinata. 221, 
1003, 46-Al (1978) 

A Phenomenological Model of Solar Flares. Stirling A. 
Colgate. 221, 1068, 46-G9 (1978) 

Nonlinear Astrophysical Dynamos: Bifurcation of Steady 
Dynamos from Oscillating Dynamos. Hirokazu Yoshimura. 
221, 1088, 47-Bi (1978) 

Potential Drops above Pulsar Polar Caps: Ultrarelativistic 
Particle Acceleration along the Curved Magnetic Field. 
Ernst T. Scharlemann, Jonathan Arons, and William M. 
Fawley. 222, 297, 52-B10 (1978) 

Theory of the Pulsar Atmosphere. II. Arbitrary Magnetic and 
Rotational Axes; Qualitative Features. E. Atlee Jackson. 
222, 675, 57-G3 (1978) 

Interplanetary Propagation of Flare-associated Energetic 
Particles. Linda §. Ma Sung and James A. Earl. 222, 1080, 
63-D11 (1978) 

Disk Accretion by Magnetic Neutron Stars. P. Ghosh and F. 
K. Lamb. 223, 83, 75-D12 (1978) 

Interaction of the Accretion Disk with the Rotating Stellar 
Magnetic Field: Plasma Diffusion and Angular Momentum 
Transfer across the Alfvén Surface. Setsuo Ichimaru. 22A, 
198, 83-B3 (1978) 

The Radio Dynamical Evolution of Young Supernova 
Remnants. R. C. Shirkey. 224, 477, 87-BS5 (1978) 

Evolving Force-free Magnetic Fields. IV. A Variational 
Formulation of the Problem. B. C. Low. 224, 668, 89-BI1 
(1978) 

Modulational Instability of Finite-Amplitude, Circularly 
Polarized Alfvén Waves. Norman F. Derby, Jr. 224, 1013, 
94-C7 (1978) 

Magnetohydrodynamic Models of Coronal Transients in the 
Meridional Plane. I. The Effect of the Magnetic Field. R. S. 
Steinolfson, S. T. Wu, M. Dryer, and E. Tandberg-Hanssen. 
225, 259, 99-F11 (1978) 

The Reflection of Alfvén Waves and the Cooling of Sunspots. 
John H. Thomas. 225, 275, 100-A1 (1978) 

Amplified Linear Acceleration Emission Applied to Pulsars. 
D. B. Melrose. 225, 557, 104-D10 (1978) 

Turbulent Diffusion of Magnetic Fields. Edgar Knobloch. 225, 
1050, 111-B8 (1978) 

Wave Modes in Magnetic Elements in a Stratified 
Atmosphere. P. R. Wilson. 225, 1058, 111-C2 (1978) 

Current Interruption and Impulsive Flux Transfer Solar Flare 
Models. P. J. Baum, A. Bratenahl, and G. Kamin. 226, 286, 
116-A6 (1978) 

Solar Wind Models with Alfvén Waves. S. A. Jacques. 226, 
632, 120-F 13 (1978) 

Resonant Absorption of Alfvénic Surface Waves and the 
Heating of Solar Coronal Loops. James A. lonson. 226, 650, 
121-A4 (1978) 

Nonlinear Astrophysical Dynamos: Multiple-Period Dynamo 
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Hydromagnetics—C ontinued 
Wave Oscillations and Long-Term Modulations of the 22 
Year Solar Cycle. Hirokazu Yoshimura. 226, 706, 121-E11 
(1978) 
The Stability of a Self-gravitating Magnetized System. Michel 
Raoult and René Pellat. 226, 1109, 127-B3 (1978) 
Hu Regions: see Nebulae 


Image Processing 

Enhancement of the Jets in NGC 1097. Jean J. Lorre. 222, 

L99, 64-B11 (1978) 
Infrared: General 

The Morphological Distribution of Bright Galaxies in the UVK 
Color Plane. Marc Aaronson. 221, L103, 47-E4 (1978) 

The Far-Infrared Emission of Interstellar Matter between 
Galactic Longitudes / = 36° and / = 55°. G. Serra, J. L. 
Puget, C. E. Ryter, and J. J. Wijnbergen. 222, L21, 54-B9 
(1978) 

Apparent Variation in the Diameter of o Ceti at 10.2 Microns. 
D. W. McCarthy, R. Howell, and F. J. Low. 223, L113, 
80-D6 (1978) 

Variations in the Spatial Distribution of 11 Micron Radiation 
from Omicron Ceti. E. C. Sutton, J. W. V. Storey, C. H. 
Townes, and D. L. Spears. 224, L123, 95-E1 (1978) 

Infrared Photometry and the Atmospheric Composition of 
Cool White Dwarfs. Jeremy Mould and James Liebert. 226, 
L29, 117-ES5 (1978) 

Extended 10 Micron Emission from the Dark Lane in NGC 
5128 (Centaurus A). C. M. Telesco. 226, L125, 128-B13 
(1978) 

Infrared: Sources 

CO Observations of a Molecular Cloud Complex Associated 
with the Bright Rim near VY Canis Majoris. Charles J. Lada 
and Mark J. Reid. 219, 95, 2-B5 (1978) 

Spectrophotometry of OH 26.5+0.6 from 2 to 40 Microns. W. 
J. Forrest, F.C. Gillett, J. R. Houck, J. F. McCarthy, K. M. 
Merrill, J. L. Pipher, R. C. Puetter, R. W. Russell, B. T. 
Soifer, and S. P. Willner. 219, 114, 2-C11 (1978) 

Infrared Observations of the Galactic Center. I. Nature of the 
Compact Sources. E. E. Becklin, K. Matthews, G. 
Neugebauer, and §. P. Willner. 219, 121, 2-D6 (1978) 

Spectral Line Shapes in Spherically Symmetiic Radially 
Moving Clouds. 7. B. H. Kuiper, E. N. Rodriguez Kuiper, 
and B. Zuckerman. 219, 129, 2-E1 (1978) 

An Observational Study of the AFCRL Infrared Sky Survey. 
Ill. Further Searches for AFCRL/AFGL Sources and an 
Evaluation of the Contents of the Mid-Infrared Sky. M. J. 
Lebofsky, D. G. Sargent, S. G. Kleinmann, and G. H. 
Rieke. 219, 487, 7-E12 (1978) 

Lamellar Grating Observations of the Orion Nebula from 100 
to 500 Microns. Judith L. Pipher, J. Graeme Duthie, and 
Malcolm P. Savedoff. 219, 494, 7-F5 (1978) 

The Spectral-Flux Distribution (0.36-3.5 jm) of Nonstellar 
Light from the Broad-Line Radio Galaxies 3C 227 and 3C 
382. 8. L. O'Dell, J. J. Puschell, W. A. Stein, J. W. Warner, 
and M.-H. Ulrich. 219, 818, 12-C13 (1978) 

Infrared Observations of the Galactic Center. II. [Ne 1] 
Emission. S. P. Willner. 219, 870, 13-Al (1978) 

Strong Far-Infrared Emission from a Compact Source in 
Sharpless 140. Paul M. Harvey, Murray F. Campbell, and 
William F. Hoffmann. 219, 891, 13-B9 (1978) 

Submillimeter Observations of the Galactic Center. R. H. 
Hildebrand, S. E. Whitcomb, R. Winston, R. F. Stiening, D. 
A. Harper, and S. H. Moseley. 219, L101, 16-A13 (1978) 

The Isothermal Dust Condensation of Nova Vulpeculae 1976. 
E. P. Ney and B. F. Hatfield. 219, L111, 16-B10 (1978) 

Phoiometric Studies of Composite Stellar Systems. I. CO and 
JHK Observations of E and SO Galaxies. Jay A. Frogel, S. 
E. Persson, Marc Aaronson, and K, Matthews. 220, 75, 


17-G1 (1978) 

Infrared Observations of the Galactic Center. III. 2.2 Micron 
Spectroscopy. G. Neugebauer, E. E. Becklin, K. Matthews, 
and C. G. Wynn-Williams. 220, 149, 18-F6 (1978) 

Observations of Brackett-Alpha Emission in the Region of the 
BN Object. R. R. Joyce, M. Simon, and Theodore Simon. 
220, 156, 18-G1 (1978) 

The Effect of Multiple Grain Components on Infrared 
Radiation Transfer and the 10 Micron Silicate Feature. C. L. 
Sarazin. 220, 165, 18-G10 (1978) 

Very Long Baseline Interferometric Observations of the 
Hydroxyl Masers in VY Canis Majoris. Mark J. Reid and 
Duane O. Muhleman. 220, 229, 19-E8 (1978) 

Photometric Studies of Composite Stellar Systems. II. 
Observations of H2O Absorption and the Coolest Stellar 
Component of E and SO Galaxies. Marc Aaronson, Jay A. 
Frogel, and §. Eric Persson. 220, 442, 22-F12 (1978) 

Models of Infrared Emission from Dusty and Diffuse H u 
Regions. Per A. Aannestad. 220, 538, 23-G3 (1978) 

The Infrared Emission of the Galactic Center. G. H. Rieke, C. 
M. Telesco, and D. A. Harper. 220, 556, 24-A6 (1978) 

The Infrared Spectra of CRL 618 and HD 44179 (CRL 915). R. 
W. Russell, B. T. Soifer, and S. P. Willner. 220, 568, 24-B4 
(1978) 

Far-Infrared Observations of H 1 Regions near the Galactic 
Center. J. Gatley, E. E. Becklin, M. W. Werner, and D. A. 
Harper. 220, 822, 27-G1 (1978) 

Infrared Observations of the Galactic Center. IV. The 
Interstellar Extinction. E. E. Becklin, K. Matthews, G. 
Neugebauer, and §. P. Willner. 220, 831, 27-G11 (1978) 

A Low-Detection Limit Search for OH Emission from Infrared 
Stars. John >. Fix and Joel M. Weisberg. 220, 836, 28-A2 
(1978) 

Near-Infrared Polarimetry of Compact Infrared Sources 
Associated with H 11 Regions and Molecular Clouds. H. M. 
Dyck and R. W. Capps. 220, L49, 26-C8 (1978) 

Accurate Interferometer Positions of H2O Masers. J. R. 
Forster, W. J. Welch, M. C. H. Wright, and A. Baudry. 221, 
137, 34-D9 (1978) 

The Energetics of Molecular Clouds. I. Methods of Analysis 
and Application to the $255 Molecular Cloud: Erratum. N. 
J. Evans II, Guy N. Blair, and §. Beckwith. 221, 382, 37-A6 
(1978) (Orig. paper in 237, 448, 94-B4) 

Star Formation Rates and Infrared Radiation. Curtis 
Struck-Marcell and Beatrice M. Tinsley. 221, 562, 39-G9 
(1978) 

Infrared Maps of W3 from 4.9 Microns to 20 Microns. John A. 
Hackwell, Robert D. Gehrz, James R. Smith, and Daniel A. 
Briotta. 221, 797, 43-F12 (1978) 

A Comparative Study of High-Radiofrequency and 
Far-Infrared Observations of Galactic H 1 Regions. Luis F. 
Rodriguez and Eric J. Chaisson. 221, 816, 44-A8 (1978) 

Infrared Detection of Luminous Stars in M31 and M33. 
Roberta M. Humphreys and John W. Warner. 221, L73, 
42-D1 (1978) 

A New, Compact Far-Infared Source in the W31 Region. G. G. 
Fazio, C. J. Lada, D. E. Kleinmann, E. L. Wright, P. T. P. 
Ho, and F. J. Low. 221, L77, 42-D4 (1978) 

Molecules in Planetary Nebulae. J. H. Black. 222, 125, 50-C9 
(1978) 

Observations of OH and H2O Microwave Maser Emission 
from VY Canis Majoris. Bruce R. Rosen, J. M. Moran, M. 
J. Reid, R. C. Walker, B. F. Burke, K. J. Johnston, and J. 
H. Spencer. 222, 132, 50-D2 (1978) 

Infrared Radiation from Dark Globules. Richard G. Spencer 
and Chun Ming Leung. 222, 140, 50-D10 (1978) 

Infrared Photometry, Bolometric Magnitudes, and Effective 
Temperatures for Giants in M3, M13, M92, and M67. Judith 
G. Cohen, Jay A. Frogel, and §. E. Persson. 222, 165, 50-F7 
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(1978) 

Near-Infrared and CO Observations of W40 and W48. Michael 
Zeilik II and Charles J. Lada. 222, 896, 61-ES5 (1978) 

W3(OH): A *“‘Runaway’’ Compact Object? V. A. Hughes and 
M. R. Viner. 222, L27, 54-C1 (1978) 

Far-Infrared Observations of H 1 Regions in M33. Jan Gatley, 
Paul M. Harvey, and Harley A. Thronson, Jr. 222, L133, 
64-ES5 (1978) 

Observations of the Molecular Hydrogen Emission from the 
Orion Nebula. S. Beckwith, S. E. Persson, G. Neugebauer, 
and E. E. Becklin. 223, 464, 72-C4 (1978) 

An Observational Study of the AFCRL Infrared Sky Survey. 
III. Further Searches for AFCRL/AFGL Sources and an 
Evaluation of the Contents of the Mid-Infrared Sky: 
Erratum. M. J. Lebofsky, D. G. Sargent, S. G. Kleinmann, 
and G. H. Rieke . 223, 704, 75-A11 (1978) (Orig. paper in 219, 
487, 7-E12) 

A Study of the IC 5146 Dark Cloud Complex. J. H. Elias. 223, 
859, 77-E11 (1978) 

Radio Identification of an Infrared Object Associated with the 
Passage of a Shock Front. Jacques P. Vallée and V. A. 
Hughes. 223, L97, 75-E10 (1978) 

The Spatial Distribution of the OH and H20 Masers 
Associated with W3(OH), W49N, and W51.G. L. Mader, K. 
J. Johnston, and J. M. Moran. 22A, 115, 82-C2 (1978) 

An Infrared Study of the Ophiuchus Dark Cloud. J. H. Elias. 
224, 453, 86-G6 (1978) 

Disk Structure in Early-Type Stellar Envelopes. Lee 
Hartmann. 224, 520, 87-E10 (1978) 

Infrared Excesses in Early-Type Stars: Gamma Cassiopeiae. 
Jeffrey D. Scargle, E. F. Ericksov., F.C. Witteborn, and D. 
W. Strecker. 224, 527, 87-F3 (1978) 

A Study of the Taurus Dark Cloud Complex. J. H. Elias. 224, 
857, 92-E9 (1978) 

Models of Mass Flows from Cool, Luminous Stars. J. Douglas 
Menietti and John D. Fix. 22A, 961, 93-F 10 (1978) 

The Far-Infrared Spectrum of S140 IR. A. T. Tokunaga, E. F. 
Erickson, L. J. Caroff, and R. A. Dana. 224A, L19, 84-D6 
(1978) 

Isotope Abundance Anomalies in IRC +10216. Peter G. 
Wannier and Richard A. Linke. 225, 130, 98-D2 (1978) 

Photometric Histories of Six Infrared Objects and Three 
Highly Reddened Blue Supergiants. Elaine W. Gottlieb and 
Wm. Liller. 225, 488, 103-F3 (1978) 

Star Formation in the Bright-rimmed Molecular Cloud IC 1848 
A. Robert B. Loren and H. Alwyn Wootten. 225, L81, 
106-C 10 (1978) 

Analysis of Obscured Infrared Objects. II. Allen’s Infrared 
Source in NGC 2264. Rodger I. Thompson and Alan T. 
Tokunaga. 226, 119, 114-C2 (1978) 

Far-Infrared OF . rvations of Uranus, Neptune, and Ceres. M. 
T. Stier, W. A. Traub, G. G. Fazio, E. L. Wright, and F. J. 
Low. 226, 347, 116-F13 (1978) 

Joint Infrared and Visual Monitoring of AM Herculis. W. 
Priedhorsky, K. Matthews, G. Neugebauer, M. Werner, and 
W. Krzeminski. 226, 397, 118-B8 (1978) 

Star Formation in the NGC 7129 Region: A CO 
Molecular-Line and Far-Infrared Continuum Study. 
Kenneth P. Bechis, Paul M. Harvey, Murray F. Campbell, 
and William F. Hoffmann. 226, 439, 118-E10 (1978) 

The infrared Emission of Seyfert Galaxies. G. H. Rieke. 226, 
550, 119-G7 (1978) 

Infrared Observations of the OH Source W33 A. R. W. Capps, 
F. C. Gillett, and R. F. Knacke. 226, 863, 124-E3 (1978) 
1.0 Millimeter Continuum Map of Cool Sources in the NGC 
6334 Complex. L. Cheung, J. A. Frogel, D. Y. Gezari, and 
M. G. Hauser. 226, L149, 128-D8 (1978) 

Infrared: Spectra 

Lamellar Grating Observations of the Orion Nebula from 100 


to 500 Microns. Judith L. Pipher, J. Graeme Duthie, and 
Malcolm P. Savedoff. 219, 494, 7-F5 (i978) 

2.1 Micron H2 Emission: High-Spectral-Resolution 
Observations of the Orion Nebula. R. R. Joyce, D. Y. 
Gezari, N. Z. Scoville, and I. Furenlid. 219, L29, 5-Cl 
(1978) 

Submillimeter Observations of the Galactic Center. R. H. 
Hildebrand, S. E. Whitcomb, R. Winston, R. F. Stiening, D. 
A. Harper, and S. H. Moseley. 219, L101, 16-A13 (1978) 

Infrared Observations of the Galactic Center. II. 2.2 Micron 
Spectroscopy. G. Neugebauer, E. E. Becklin, K. Matthews, 
and C. G. Wynn-Williams . 220, 149, 18-F6 (1978) 

Observations of Brackett-Alpha Emission in the Region of the 
BN Object. R. R. Joyce, M. Simon, and Theodore Simon. 
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Ionization: see Atomic Processes 


Laboratory Specta 
Rotational Analysis of the Bands of the B-A Transition in 
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Magnetohydrodynamics: see Hydromagnetics 
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Reactions of NO. Gilda H. Loew, Donald S. Berkowitz, and 
Sherwood Chang. 219, 458, 7-C10 (1978) 

Ionization, Dissociation, and Heating Efficiencies of Cosmic 
Rays in a Gas of Molecular Hydrogen. 7. E. Cravens and A. 
Dalgarno. 219, 750, 10-D11 (1978) 

Synthetic Spectra of C2 in Comets. Michael F. A’Hearn. 219, 
768, 10-F2 (1978) 

Vibrational Excitation of H2 in Intense Ultraviolet Fluxes. J. 
Michael Shull. 219, 877, 13-A9 (1978) 

Calculated Structures and Microwave Frequencies of HNSi 
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and HSIN. H. W. Kroto, J. N. Murrell, A. Al-Derzi, and M. 
F. Guest. 219, 886, 13-B4 (1978) 

Theoretical Study of Isocyanoacetylene and _ the 
Isocyanoethynyl Radical. Stephen Wilson. 220, 363, 21-A7 
(1978) 

H2 Cooling, Dissociation, and Infrared Emission in Shocked 
Molecular Clouds. J. Michael Shull and David J. 
Hollenbach. 220, 525, 23-F3 (1978) 

Theoretical Study of HSiO* and HOSi*. Stephen Wilson. 220, 
737, 26-A5 (1978) 

Theoretical Study of the Thioformyl Ion. Stephen Wilson. 220, 
739, 26-A7 (1978) 

Molecular Synthesis in Interstellar Clouds: Radiative 
Association Reactions of CH3* Ions. D. Smith and N. G. 
Adams. 220, L87, 31-E8 (1978) 

Molecules in Planetary Nebulae. J. H. Black. 222, 125, 50-C9 
(1978) 

Time-dependent CO Formation and Fractionation. Harvey S. 
Liszt. 222, 484, 55-G3 (1978) 

What Are the Products of Polyatomic Ion-Electron 
Dissociative Recombination Reactions? Eric Herbst. 222, 
508, 56-B1 (1978) 

Molecular Cooling and Thermal Balance of Dense Interstellar 
Clouds. Paul F. Goldsmith and William D. Langer. 222, 881, 
61-D4 (1978) 

An Experimental Investigation of the Condensation of Silicate 
Grains. K. L. Day and B. Donn. 222, L45, 54-D8 (1978) 
The Dissociative Recombination of CH* X |} *(v = 0).J. B.A. 
Mitchell and J. Wm. McGowan. 222, L77, 59-C1 (1978) 

C3 and Infrared Spectrophotometry of Y Canum Venaticorum. 
J. H. Goebel, J. D. Bregman, D. W. Strecker, F. C. 
Witteborn, and E. F. Erickson. 222, L129, 64-E1 (1978) 

A Model of Comet Comae. I. Gas-Phase Chemistry in One 
Dimension. P. T. Giguere and W. F. Huebner. 223, 638, 
74-C6 (1978) 

Molecular Hydrogen Emission from T Tauri Stars. S. 
Beckwith, I. Gatley, K. Matthews, and G. Neugebauer. 223, 
L41, 70-D1 (1978) 

CO Fluorescence in the Extreme-Ultraviolet Solar Spectrum. 
J.-D. F. Bartoe, G. E. Brueckner, G. D. Sandlin, M. E. 
VanHoosier, and C. Jordan. 223, L51, 70-D10 (1978) 

The Detection of HC9N in Interstellar Space. N. W. Broten, T. 
Oka, L. W. Avery, J. M. MacLeod, and H. W. Kroto. 223, 
L105, 75-F4 (1978) 

Oscillator Strengths for Lines of the C 'Bi-X 'A1 Band of H20 
and the Abundance of H20 in Diffuse Interstellar Clouds. 
Peter L. Smith and W. H. Parkinson. 223, L127, 80-E5 
(1978) 

Transient X-Ray Sources in the Galactic Plane. L. Cominsky, 
C. Jones, W. Forman, and H. Tananbaum. 22A, 46, 81-E1 
(1978) 

NaH and LiH in Diffuse Interstellar Clouds. K. Kirby and A. 
Dalgarno. 22A, 444, 86-F11 (1978) 

H2 Resonance Fluorescence with Lyman-a. J. Michael Shull. 
224, 841, 92-D4 (1978) 

Detection of the C4H Radical toward IRC + 10216. M. Guélin, 
S. Green, and P. Thaddeus. 22A, L27, 84-E1 (1978) 

Photoabsorption Cross Sections of Methane and Ethane, 
1380-1600 A, at T = 295 K and T = 200 K. George H. Mount 
and H. W. Moos. 22A, L35, 84-E9 (1978) 

Intensity and Pressure Shift of the H2 (4,0) S(1) Quadrupole 
Line. J. T. Bergstralh, J. S. Margolis, and J. W. Brault. 22A, 
L39, 84-F1 (1978) 

The High-Resolution Hyperfine Lambda-doubling Spectrum of 
Vibrationally Excited OH. J. P. Bekooy, W. L. Meerts, and 
A. Dymanus. 224, L77, 90-D1 (1978) 

Polyatomic Species Contributing to the Carbon-Star 3 Micron 
Band. Stephen T. Ridgway, Duane F. Carbon, and Donald 
N. B. Hall. 225, 138, 98-D11 (1978) 


Center-to-Limb Behavior of First-Overtone 
Vibration-Rotation Transitions of Solar Carbon Monoxide. 
T. R. Ayres. 225, 665, 105-E9 (1978) 

The Formation of Interstellar HCS*. T. McAllister. 225, 857, 
109-A 11 (1978) 

The Formation of Molecules in Interstellar Clouds from Singly 
and Multiply Ionized Atoms. William D. Langer. 225, 860, 
109-B1 (1978) 

An Analysis of the Coma of Comet Bennett 1970 II. M. 
Oppenheimer. 225, 1083, 111-D13 (1978) 

Formation of Hydrogen Molecules on Interstellar Grain 
Surfaces. Frank O. Goodman. 226, 87, 113-G10 (1978) 

The Transiational and Rotational Energy of Hydrogen 
Molecules after Recombination on Interstellar Grains. 
Deirdre A. Hunter and William D. Watson. 226, 477, 
119-A10 (1978) 

Emission Lines of H2 in the Extreme-Ultraviolet Solar 
Spectrum. C. Jordan, G. E. Brueckner, J.-D. F. Bartoe, G. 
D. Sandlin, and M. E. VanHoosier. 226, 687. 121-D1 (1978) 

On the Identification of FeH and CeO in S Stars. Robin E. S. 
Clegg and David L. Lambert. 226, 931, i25-C2 (1978) 

Rotational .inalysis of the Bands of the B-A Transition in 
Isotopic CO* Molecules. L. Conkié, J. D. Janjié, D. S. 
Pesi¢é, D. Rakotoarijimy, B. R. Vujisié, and S. Weniger. 226 
1162, 127-F2 (1978) 

Evidence for Shock Chemistry in Orion. Charles J. Lada, M. 
Oppenheimer, and T. W. Hartquist. 226, L153, 128-D12 
(1978) 

Absorption Oscillator Strengths for Vibration-Rotation 
Transitions of Ground-State CO. K. Kirby-Docken and B. 
Liu. 36, 359, 6-F2 (1978) (Abstr. in 220, 376, 21-B2) 

Collisional Excitation of Interstellar Molecules: H2. Sheldon 
Green, Ramakrishna Ramaswamy, and Herschel Rabitz. 
36, 483, 9-A2 (1978) (Abstr. in 220, 1144, 31-B12) 

Rotational Dependence of Franck-Condon Factors for 
Selected Band Systems of CN, C2, CO, and CH. Parmesh 
H. Dwivedi, David Branch, J. N. Huffaker, and R. A. Bell. 
36, 573, 10-D1 (1978) (Abstr. in 220, 1144, 31-B12) 

Collisional Excitation of Interstellar Molecules: Linear 
Molecules of CO, CS, OCS, and HC3N. Sheldon Green und 
Sally Chapman. 37, 167, 15-A2 (1978) (Abstr. in 222, 400, 
53-C5) 

Collisional Excitation of Interstellar Formaldehyde. Sheldon 
Green, Barbara J. Garrison, William A. Lester, Jr., and 
William H. Miller. 37, 321, 17-E1 (1978) (Abstr. in 222, 1117, 
63-G9) 

A Steady-State Calculation of Molecule Abundances in 
Interstellar Clouds. G. F. Mitchell, J. L. Ginsburg, and P. J. 
Kuntz. 38, 39, 22-F 1 (1978) (Abstr. in 224, 281, 84-A6) 


Nebulae: Abundances 

Gas-Phase Abundances of Iron and Carbon in Planetary 
Nebulae. G. A. Shields. 219, 559, 8-D8 (1978) 

Ionization Structure and Composition of the Planetary Nebula 
NGC 7027. G. A. Shields. 219, 565, 8-E1 (1978) 

The Rocket-Ultraviolet Spectrum and Models of the Planetary 
Nebula NGC 7662. Ralph C. Bohlin, J. Patrick Harrington, 
and Theodore P. Stecher. 219, 575, 8-E11 (1978) 

Spectra of Cassiopeia A. II. Interpretation. Roger A. 
Chevalier and Robert P. Kirshner. 219, 931, 13-E13 (1978) 

Some Remarkable Spectra in the Outskirts of the Crab Nebula. 
Kris Davidson. 220, 177, 19-A10 (1978) 

The Planetary Nebula in the Fornax Dwarf Galaxy. J. J. 
Danziger, M. A. Dopita, T. G. Hawarden, and B. L. 
Webster. 220, 458, 23-A5 (1978) 

Spectrophotometry of Filaments in the Crab Nebula. Joseph 
Miller. 220, 490, 23-C9 (1978) 

Abundance Gradients in the Galaxy Derived from H 
Regions. Manuel Peimbert, Silvia Torres-Peimbert, and 
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Nebulae: Abundances—Continued 
Julieta F. Rayo. 220, 516, 23-E7 (1978) 

Improved Abundances in Three Halo Planetary Nebulae. 
Steven A. Hawley and Joseph S. Miller. 220, 609, 24-ES 
(1978) 

Spectrophotometry of Planetary Nebulae. III. Sulfur 
Abundances. Timothy Barker. 221, 145, 34-E3 (1978) 

Studies of Bipolar Nebulae. IV. Mz 3 (=PK 331—1°1). Martin 
Cohen, M. Pim FitzGerald, W. Kunkel, B. M. Lasker, and 
P. S. Osmer. 221, 151, 34-E9 (1978) 

The Helium Problem in Sagittarius B2. Eric J. Chaisson, 
Stephen M. Lichten, and Luis F. Rodriguez. 221, 810, 44-Al 
(1978) 

The Spectrum of the Nebula Associated with FG Sagittae. 
Steven A. Hawley and Joseph S. Miller. 221, 851, 44-D3 
(1978) 

Observations of |O m1] 88 Micron Line Emission from H 1 
Regions and the Galactic Center. Frank W. Dain, George E. 
Gull, Gary Melnick, Martin Harwit, and Dennis B. Ward. 
221, L17, 37-C5 (1978) 

Electron Collisional Excitation Cross Sections for Fe m1 and 
Fe vi and Iron Abundances in Gaseous Nebulae. R. H. 
Garstang, W. Derek Robb, and Steven P. Rountree. 222, 
384, 53-B3 (1978) 

Search for X-Ray Line Emission from Cassiopeia A. H. L. 
Kestenbaum, K.S. Long, R. Novick, M. C. Weisskopf, and 
R. S. Wolff. 222, 537, 56-D3 (1978) 

The Composition Gradient across MI01. G. A. Shields and 
Leonard Searle. 222, 821, 60-F11 (1978) 

Studies of NI32D, A Supernova Remnant Similar to 
Cassiopeia A in the Large Magellanic Cloud. Barry M. 
Lasker. 223, 109, 67-C1 (1978) 

The Chemical Composition of Galactic and Extragalactic H 1 
Regions. Steven A. Hawley. 224, 417, 86-D6 (1978) 

The |N 11/Ha@ Ratio in NGC 6888. Robert A. R. Parker. 22A, 
873, 92-G5 (1978) 

On the Enhancement of Helium and Nitrogen in Planetary 
Nebulae. J. B. Kaler, I. Iben, Jr., and S. A. Becker. 22A, 
L63, 90-C1 (1978) 

Dynamic Structure of Dark Molecular Clouds. Sun Kwok. 225, 
107, 98-B6 (1978) 

On the Excitation of Interstellar Ammonia in the 
Kleinmann-Low Nebula. James S. Sweitzer. 225, 116, 98-C2 
(1978) 

Galactic Abundances of Neon, Argon, and Chlorine Derived 
from Planetary Nebulae. James B. Kaler. 225, 527, 104-B6 
(1978) 

The Enrichment of Helium in Planetary Nebulae. James B. 
Kaler. 226, 947, 125-D4 (1978) 

Nebulae: Crab Nebula 

Some Remarkable Spectra in the Outskirts of the Crab Nebula. 
Kris Davidson, 220, 177, 19-A10 (1978) 

Interplanetary Scintillations of PSR 0531+21 at 74 MHz. J. W. 
Armstrong and W. A. Coles. 220, 346, 20-G4 (1978) 

Spectrophotometry of Filaments in the Crab Nebula. Joseph 
Miller. 220, 490, 23-C9 (1978) 

A Precision Measurement of the X-Ray Polarization of the 
Crab Nebula without Pulsar Contamination. M. C. 
Weisskopf, E. H. Silver, H. L. Kestenbaum, K. S. Long, 
and R. Novick. 220, L117, 31-G10 (1978) 

A Model for Clusters of Discrete Gamma-Ray Sources. M. 
Abdulwahab and P. Morrison. 221, L33, 42-A3 (1978) 

Type I Supernovae, R Coronae Borealis Stars, and the Crab 
Nebula. J. Craig Wheeler. 225, 212, 99-C4 (1978) 

Nebulae: General 

CO Observations of a Molecular Cloud Complex Associated 
with the Bright Rim near VY Canis Majoris. Charles J. Lada 
and Mark J. Reid. 219, 95, 2-B5 (1978) 

Spectral Line Shapes in Spherically Symmetric Radially 


Moving Clouds. 7. B. H. Kuiper, E. N. Rodriguez Kuiper, 
and B. Zuckerman. 219, 129, 2-E1 (1978) 

The Structure and Spectrum of a Colliding-Cloud System and 
Its Possible Relationship to QSOs. Enrique Daltabuit, 
Gordon M. MacAlpine, and Donald P. Cox. 219, 372, 6-C6 
(1978) 

Photoelectric Polarization Maps of Two Bipolar Reflection 
Nebulae. Gary D. Schmidt, J. R. P. Angel, and E, A. 
Beaver. 219, 477, 7-E2 (1978) 

Detection of H 1 Regions and Ionized Interarm Gas in the 
Sombrero Galaxy (NGC 4594). Francgis Schweizer. 220, 98, 
18-B7 (1978) 

Infrared Polarimetry of Three Bipolar Nebulae. 7. J. Jones 
and H. M. Dyck. 220, 159, 18-G4 (1978) 

Soft X-Ray Results from the Wisconsin Experiment on OSO-8. 
Alan N. Bunner. 220, 261, 20-A2 (1978) 

Rotation and Velocity Structure in the Core of the Optical 
Condensation B213 NW and Its Relation to the Parent Gas. 
F. O. Clark and D. R. Johnson. 220, 500, 23-D6 (1978) 

Abundance Gradients in the Galaxy Derived from H 1 
Regions. Manuel Peimbert, Silvia Torres-Peimbert, and 
Julieta F. Rayo. 220, 516, 23-E7 (1978) 

H2 Cooling, Dissociation, and Infrared Emission in Shocked 
Molecular Clouds. J. Michael Shull and David J. 
Hollenbach. 220, 525, 23-F3 (1978) 

Models of Infrared Emission from Dusty and Diffuse H 1 
Regions. Per A. Aannestad. 220, 538, 23-G3 (1978) 

Far-Infrared Observations of H 1 Regions near the Galactic 
Center. J. Gatley, E. E. Becklin, M. W. Werner, and D. A. 
Harper. 220, 822, 27-G1 (1978) 

The {O 11] Lines as a Quantitative Indicator of Nebular 
Central-Star Temperature. James B. Kaler. 220, 887, 28-E1 
(1978) 

The Effects of Rotation on Microwave Spectral Line Profiles: 
A Study of CRL 437. Matthew H. Schneps, Robert N. 
Martin, Paul T. P. Ho, and Alan H. Barrett. 221, 124, 
34-C10 (1978) 

Unsteady Hydrodynamics of Spherical Gravitational Collapse. 
Andrew F. Cheng. 221, 320, 36-C13 (1978) 

The Energetics of Molecular Clouds. I. Methods of Analysis 
and Application to the $255 Molecular Cloud: Erratum. N. 
J. Evans II, Guy N. Blair, and S. Beckwith. 221, 382, 37-A6 
(1978) (Orig. paper in 217, 448, 94-B4) 

A Comparative Study of High-Radiofrequency and 
Far-Infrared Observations of Galactic H 11 Regions. Luis F. 
Rodriguez and Eric J. Chaisson. 221, 816, 44-A8 (1978) 

Observations of |O 11] 88 Micron Line Emission from H 
Regions and the Galactic Center. Frank W. Dain, George E. 
Gull, Gary Melnick, Martin Harwit, and Dennis B. Ward. 
221, L17, 37-C5 (1978) 

Infrared Radiation from Dark Globules. Richard G. Spencer 
and Chun Ming Leung. 222, 140, 50-D10 (1978) 

The Analysis of Radio Emission from H 1 Regions: 
Consequences of Improper Analytic Methods. Felix J. 
Lockman and Robert L. Brown, 222, 153, 50-E9 (1978) 

W3(OH): A ‘‘Runaway’’ Compact Object? V. A. Hughes and 
M. R. Viner. 222, L27, 54-C1 (1978) 

Far-Infrared Observations of H 11 Regions in M33. Jan Gatley, 
Paul M. Harvey, and Harley A. Thronson, Jr. 222, L133, 
64-E5 (1978) 

A Search for Emission from Vibrationally Excited H2. W. A. 
Traub, N. P. Carleton, and J. H. Black. 223, 140, 67-E2 
(1978) 

The Properties of Weak Shocks in H 1 Regions. P. W. J. L. 
Brand and John S. Mathis. 223, 161, 67-F10 (1978) 

The Far-Ultraviolet Flux from A Orionis A. R. J. Harms, P. A. 
Strittmatter, and R. E. Williams. 223, 234, 68-E3 (1978) 
The Sedimentation of Grains in Interstellar Clouds. Brian P. 

Flannery and Max Krook. 223, 447, 72-B1 (1978) 
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Photoelectric Spectrophotometry of Compact Nebulae. 
Francis J. Ahern. 223, 901, 78-B2 (1978) 

The Extragalactic Distance Scale. III]. Secondary Distance 
Indicators. G. de Vaucouleurs. 224, 14, 81-B5 (1978) 

Infrared Line Emission from H u Regions. II. Airborne 
Observations of the Orion Nebula, W3, and NGC 7538. A. 
F. M. Moorwood, J.-P. Baluteau, M. Anderegg, N. Coron, 
and Y. Biraud. 224, 101, 82-B2 (1978) 

The Spatial Distribution of the OH and H20 Masers 
Associated with W3(OH), W49N, and W51.G. L. Mader, K. 
J. Johnston, and J. M. Moran. 22A, 115, 82-C2 (1978) 

Carbon and Hydrogen Radio Recombination Lines from H 1 
Regions. Peter R. Silverglate and Yervant Terzian. 22A, 437, 
86-F3 (1978) 

The Fragmentation of Isothermal Rings and Star Formation. 
Michael L. Norman and James R. Wilson. 224, 497, 87-Cl1l 
(1978) 

New Herbig-Haro Objects. A. L. Gyulbudaghian, Yu. I. 
Glushkov, and E. K. Denisyuk. 224, L137, 95-F3 (1978) 

Effects of Expanding Compact H 1 Regions upon Molecular 
Clouds: Molecular Dissociation Waves, Shock Waves, and 
Carbon Ionization. Jesse K. Hill and David J. Hollenbach. 
225, 390, 102-E13 (1978) 

Advancing H2 Dissociation Fronts. Richard London. 225, 405, 
102-G2 (1978) 

Rayleigh-Taylor Instability of a Self-similar Spherical 
Expansion. J. B. Bernstein and David L. Book. 225, 633, 
105-C3 (1978) 

Aperture-Synthesis Observations of H 1 in the Galaxy M82. 
Richard M Crutcher, David H. Rogstad, and Kwong Chu. 
225, 784, 108-B9 (1978) 

Three-dimensional Dynamics of Protostellar Evolution. 
Thomas L. Cook and Francis H. Harlow. 225, 1005, 110-F5 
(1978) 

Analysis of Obscured Infrared Objects. II. Allen’s Infrared 
Source in NGC 2264. Rodger I. Thompson and Alan T. 
Tokunaga. 226, 119, 114-C2 (1978) 

Observations of Ammonia in Selected Galactic Regions. II. 
NGC 1333, NGC 6334 N, and DR 21. P. R. Scmwartz, J. M. 
Bologna, and J. A. Waak. 226, 469, 119-A2 (1978) 

Maser Time Variations. B. F. Burke, T. S. Giuffrida, and A. D. 
Haschick. 226, L21, 117-D10 (1978) 

Molecular Clouds in the Vicinity of W3, W4, and WS. Charles 
J. Lada, Bruce G. Elmegreen, Hong-Ih Cong, and Patrick 
Thaddeus . 226, L39, 117-F1 (1978) 

Compact Emission Regions and Blue Stellar Objects in the 
Northeast Halo of NGC 5128. Patrick S. Osmer. 226, L79, 
122-C3 (1978) 

Microwave Spectral Lines in Galactic Dust Globules. Robert 
N. Martin and Alan H. Barrett. 36, 1, 1-A2 (1978) (Abstr. in 
218, 930, 115-G1) 

Galactic Neutral Hydrogen Emission-Absorption 
Observations from Arecibo. John M. Dickey, E. E. Salpeter, 
and Yervant Terzian. 36, 77, 2-B1 (1978) (Abstr. in 218, 928, 
115-F13) 

Molecular Evolution of Contracting Clouds: Basic Methods 
and Initial Results. Humberto Gerola and A. E. Glassgold. 
37, 1, 12-A2 (1978) (Abstr. in 221, 717, 41-E1) 

The Ratio of Carbon Monoxide to Molecular Hydrogen in 
Interstellar Dark Clouds. R. L. Dickman. 37, 407, 19-A2 
(1978) (Abstr. in 223, 701, 75-A8) 

Nebulae: Individual (arranged by NGC number and other 
designation) 

By NGC Number 

CO and H20 Observations of the 11 Region NGC 281. Bruce G. 
Elmegreen and Charles J. Lada. 219, 467, 7-D6 (1978) 

CO Observations along an Ionization Front of the California 
Nebulae (NGC 1499). Debra Meloy Elmegreen and Bruce G. 
Elmegreen. 219, 105, 2-C3 (1978) 


A Model for the Cometary Nebula NGC 2261. Thomas T. Arny 
and Kenneth P. Bechis. 226, 455, 118-F12 (1978) 

Further Observations of Stars in the Field of the Cometary 
Globule NGC 5367. H. G. Marraco and J. C. Forte. 22A, 
473, 87-B1 (1978) 

The |N 11/Ha Ratio in NGC 6888. Robert A. R. Parker. 22A, 
873, 92-G5 (1978) 

CO Observations of a High-Latitude Molecular Cloud 
Associated with NGC 7023. Debra Meloy Elmegreen and 
Bruce G. Elmegreen. 220, 510, 23-E1 (1978) 

Ionization Structure and Composition of the Planetary Nebula 
NGC 7027. G. A. Shields. 219, 565, 8-E1 (1978) 

16-38 Micron Spectroscopy of NGC 7027. J. F. McCarthy, W. 
J. Forrest, and J. R. Houck. 22A, 109, 82-B10 (1978) 

Star Formation in the NGC 7129 Region: A CO 
Molecular-Line and Far-Infrared Continuum Study. 
Kenneth P. Bechis, Paul M. Harvey, Murray F. Campbell, 
and William F. Hoffmann. 226, 439, 118-E10 (1978) 

Heat Sources for Bright-rimmed Molecular Clouds: CO 
Observations of NGC 7822. Bruce G. Elmegreen, Dale F. 
Dickinson, and Charles J. Lada. 220, 853, 28-B5 (1978) 

By Other Designation 

UU Sagittae: Eclipsing Nucleus of the Planetary Nebula Abell 
63. Howard E. Bond, William Liller, and E. J. Mannery. 
223, 252, 68-F7 (1978) 

The Spectrum of the Antares Nebula. Jean Pierre Swings and 
George W. Preston. 220, 883, 28-D6 (1978) 

Rotation and Velocity Structure in the Core of the Optical 
Condensation B213 NW and Its Relation to the Parent Gas. 
F. O. Clark and D. R. Johnson. 220, 500, 23-D6 (1978) 

Fabry-Perot Observations of a Large, Expanding Gas Shell 
Associated with Canis Major RI and Canis Major OBI. R. J. 
Reynolds and P. M. Ogden. 22A, 94, 82-A9 (1978) 

Fabry-Perot Observations of a Large, Expanding Gas Shell 
Associated with Canis Major RI and Canis Major OBI. R. J. 
Reynolds and P. M. Ogden. 22A, 94, 82-A9 (1978) 

Proper Motions in the Outer Shell of Eta Carinae. Nolan R. 
Walborn, Betty M. Blanco, and A. D. Thackeray. 219, 498, 
7-F9 (1978) 

The Spectral and Spatial Distribution of Radiation from Eta 
Carinae. I. A Spherical Dust Shell Model Approach. R. M. 
Mitchell and G. Robinson. 220, 841, 28-A7 (1978) 

Spectra of Cassiopeia A. II. Interpretation. Roger A. 
Chevalier and Robert P. Kirshner. 219, 931, 13-E13 (1978) 

Further Studies of Particle Acceleration in Cassiopeia A. 
Roger A. Chevalier, William R. Oegerle, and John S. Scott. 
222, 527, 56-C7 (1978) 

Electron Temperatures, Densities, and Other Properties of the 
Shell of Nova Cygni 1975. J. S. Neff, V. V. Smith, and D. A. 
Ketelsen. 38, 89, 25-A4 (1978) (Abstr. in 224, 1085, 95-B3) 

Nova Delphini 1967. II. Physical Properties and Element 
Abundances in the Nebular State. R. R. Robbins and A. 
Sanyal. 219, 985, 14-C6 (1978) 

The Shell around Nova DQ Herculis 1934. R. E. Williams, N. 
J. Woolf, E. K. Hege, R. L. Moore, and D. A. Kopriva. 22A, 
171, 82-G3 (1978) 

X-Ray Emission from MSH 14—63 — Probable Remnant of the 
A.D. 185 Supernova. P. Frank Winkler, Jr. 221, 220, 35-C9 
(1978) 

Studies of Bipolar Nebulae. IV. Mz 3 (=PK 331—1°1). Martin 
Cohen, M. Pim FitzGerald, W. Kunkel, B. M. Lasker, and 
P. S. Osmer. 221, 151, 34-E9 (1978) 

Studies of N132D, A Supernova Remnant Similar to 
Cassiopeia A in the Large Magellanic Cloud. Barry M. 
Lasker. 223, 109, 67-C1 (1978) 

An Infrared Study of the Ophiuchus Dark Cloud. J. H. Elias. 
224, 453, 86-G6 (1978) 

Atomic and Molecular Observations of the p Ophiuchi Dark 
Cloud. P. C. Myers, P. T. P. Ho, M. H. Schneps, G. Chin, 
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Nebulae: Individual—Continued 
V. Pankonin, and A. Winnberg. 220, 864, 28-C1 (1978) 

Ice Mantles and Abnormal Extinction in the Rho Ophiuchi 
Cloud. D. H. Harris, N. J. Woolf, and G. H. Rieke. 226, 
829, 124-B8 (1978) 
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Skymap: A New Catalog of Stellar Data. David M. Gottlieb. 
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Carbon Monoxide in Jupiter’s Upper Atmosphere: An 
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Carbon Monoxide in Jupiter’s Upper Atmosphere: An 
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(1978) 

Evidence for CO in Jupiter’s Atmosphere from Airborne 
Spectroscopic Observations at 5 Microns. Harold P. 
Larson, Uwe Fink, and Richard R. Treffers. 219, 1084, 
15-C7 (1978) 
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Detection of HD on Saturn and Uranus, and the D/H Ratio. W. 
Macy, Jr. and Wm. Hayden Smith. 222, L73, 59-B11 (1978) 

Planets: Spectra 
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Plasma. Philip E. Hardee and William K. Rose. 219, 274, 
4-B4 (1978) 

Magnetohydrodynamics of Atmospheric Transients. II. 
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Cosmic Flare Transients: Constraints upon Models for Energy 
Storage and Release Derived from the Event Frequency 
Distribution. R. Rosner and G. S. Vaiana. 222, 1104, 63-F10 
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The Flute Instability as the Trigger Mechanism for Disruption 
of Cometary Plasma Tails. W-H. Ip and D. A. Mendis. 223, 
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94-C7 (1978) 
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A Precision Measurement of the X-Ray Polarization of the 
Crab Nebula without Pulsar Contamination. M. C. 
Weisskopf, E. H. Silver, H. L. Kestenbaum, K. S. Long, 
and R. Novick. 220, L117, 31-G10 (1978) 

Discovery of Synchronous Binary Polarization in Cygnus X-1. 
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On Tidal Resonance. Bahram Mashhoon. 223, 285, 69-B2 
(1978) 

Steepest Descent Technique and Stellar Equilibrium Statistical 
Mechanics. V. Relativistic Systems with an Energy Cutoff. 
G. Horwitz and J. Katz. 223, 311, 69-D1 (1978) 

The Generation of Gravitational Waves. IV. Bremsstrahlung. 
Sandor J. Kovacs, Jr. and Kip S. Thorne. 224, 62, 81-F4 
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Radiation from Collapsing Relativistic Stars. I. Linearized 
Odd-Parity Radiation. Christopher T. Cunningham, Richard 
H. Price, and Vincent Moncrief. 224, 643, 88-G13 (1978) 

Relativistic Blast-Wave Model for the Rapid Flux Variations 
of AO 0235+ 164 and Other Compact Radio Sources. Alan P. 
Marscher. 224, 816, 92-B7 (1978) 

Interstellar Scintillation Evidence for Relativistic Expansion in 
Low-Frequency Variable Sources. J. J. Condon and Brian 
Dennison. 224, 835, 92-C12 (1978) 

Self-Similar Growth of Primordial Black Holes. II. General 
Sound Speed. G. V. Bicknell and R. N. Henriksen. 225, 237, 
99-E3 (1978) 

Black Holes and Gravitational Waves. I. Circular Orbits about 
a Rotating Hole. Steven L. Detweiler. 225, 687, 107-B1 
(1978) 

Binding Energy and Stability of a Cold Neutron Star. Itzhak 
Goldman and Nathan Rosen. 225, 708, 107-C8 (1978) 

Neutrino Angular Momentum Loss by the Poynting-Robertson 
Effect. R. N. Henriksen and W. Y. Chau. 225, 712, 107-C12 
(1978) 

The Stability of a Rotating Universe. M. Novello and M. J. 
Reboucgas. 225, 719, 107-DS (1978) 

Flux Variations in Relativistically Expanding Spherical Radio 
Sources. Arieh K6nigl. 225, 732, 107-E4 (1978) 

On the Optical Appearance of White Holes. Kayll Lake and R. 
C. Roeder. 226, 37, 113-D1 (1978) 

Effect of Strong Gravity on the Optical Appearance of Rapidly 
Fluctuating Astronomical Sources. John J. Matese and 
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Daniel P. Whitmire . 226, 501, 119-C6 (1978) 

Slowly Rotating, Relativistic Stars. Marek A. Abramowicz and 
Robert V. Wagoner. 226, 1063, 126-E12 (1978) 

Physical Solutions to General-relativistic Fluid Spheres. 
Samuel P. Goldman. 226, 1079, 126-G1 (1978) 

Doppler-Shift Distributions. II. The Relativistic Gas. Peter G. 
Gross. 36, 305, 6-A2 (1978) (Abstr. in 220, 370, 21-B2) 

Rotation 

The Deformed Figures of the Dedekind Ellipsoids in the 
Post-Newtonian Approximation to General Relativity: 
Corrections and Amplifications. §. Chandrasekhar and 
Donna D. Elbert. 220, 303, 20-D2 (1978) 

On the Rotation Period of Neptune. Dale Cruikshank. 220, 
LS7, 26-D1 (1978) 

Incompressible Fluid Ellipsoids in Halos. I. The 
Second-Harmonic Oscillations of the Maclaurin Spheroids. 
Richard H. Durisen. 224, 826, 92-C3 (1978) 

Anisotropic Explosion of Rotating, Self-gravitating Uniform 
Spheroids. K. L. Chan, W. Y. Chau, and R. N. Henriksen. 
225, 625, 105-B9 (1978) 

The Stability of a Rotating Universe. M. Novello and M. J. 
Rebougas . 225, 719, 107-D5 (1978) 

The Rotation Period of Neptune. David Slavsky and Harlan J. 
Smith. 226, L49, 117-F11 (1978) 


Shock Waves 

Magnetohydrodynamics of Atmospheric Transients. II. 
Two-Dimensional Numerical Results for a Model Solar 
Corona. S. T. Wu, M. Dryer, Y. Nakagawa, and S. M. Han. 
219, 324, 4-F5 (1978) 

The Structure and Spectrum of a Colliding-Cloud System and 
Its Possible Relationship to QSOs. Enrique Daltabuit, 
Gordon M. MacAlpine, and Donald P. Cox. 219, 372, 6-C6 
(1978) 

Relativistic Blast-Wave Model for Superlight Motion in 
Compact Double Radio Sources. Alan P. Marscher. 219, 
392, 6-D12 (1978) 

A Model for Compact X-Ray Sources in Galactic Nuclei: 
Application to the Giant Elliptical Galaxy M87. William G. 
Mathews. 219, 408, 6-F1 (1978) 

On the Rayleigh-Taylor Instability in Stellar Explosions. 
Roger A. Chevalier and Richard I. Klein. 219, 994, 14-D1 
(1978) 

The Acceleration of High-Velocity Clouds in Supernova 
Remnants. Christopher F. McKee, Lennox L. Cowie, and 
Jeremiah P. Ostriker. 219, L23, 5-B9 (1978) 

H2 Cooling, Dissociation, and Infrared Emission in Shocked 
Molecular Clouds. J. Michael Shull and David J. 
Hollenbach. 220, 525, 23-F3 (1978) 

Radiative Shock Dynamics. II. Hydrogen Continua. Richard I. 
Klein, Robert F. Stein, and Wolfgang Kalkofen. 220, 1024, 
30-A2 (1978) 

Radiative Effects in Supersonic Accretion. R. G. Carlberg. 
220, 1041, 30-BS (1978) 

Star Formation in Shock-compressed Layers. Bruce G. 
Elmegrcen and Debra Meloy Elmegreen. 220, 1051, 30-C1 
(1978) 

X-Ray Emission from MSH 14—63 — Probable Remnant of the 
A.D. 185 Supernova. P. Frank Winkler, Jr. 221, 220, 35-C9 
(1978) 

Stability of Astrophysical Gas Flow. I. Isothermal Accretion. 
R. F. Stellingwerf and James Buff. 221, 661, 41-Al (1978) 
Particle Acceleration by Astrophysical Shocks. R. D. 

Blandford and J. P. Ostriker. 221, L29, 37-D2 (1978) 

Shock Structure and Neutrino Radiation in Stellar Collapse. 
Stephen W. Bruenn, J. Robert Buchler, and William R. 
Yueh. 221, L83, 42-D9 (1978) 

Formation of Molecular CH* in Interstellar Shocks. M. Elitzur 
and W. D. Watson. 222, L141, 64-F1 (1978) 


The Properties of Weak Shocks in H Regions. P. W. J. L. 
Brand and John §. Mathis. 223, 161, 67-F 10 (1978) 

A Shocked Cloudlet Model for Herbig-Haro Objects. Richard 
D. Schwartz. 223, 884, 77-G11 (1978) 

Relativistic Blast-Wave Model for the Rapid Flux Variations 
of AO 0235+ 164 and Other Compact Radio Sources. Alan P. 
Marscher. 224, 816, 92-B7 (1978) 

A Search for the Ground State §(2) Line of Molecular 
Hydrogen in the Orion Nebula. E. T. Young and R. F. 
Knacke. 22A, 848, 92-D11 (1978) 

Effects of Expanding Compact H Regions upon Molecular 
Clouds: Molecular Dissociation Waves, Shock Waves, and 
Carbon Ionization. Jesse K. Hill and David J. Hollenbach. 
225, 390, 102-E13 (1978) 

Interaction between Emission-Line Filaments and Highly 
Energetic Explosions in QSOs. Alan P. Marscher. 225, 725, 
107-D11 (1978) 

Refractory Grain Destruction in Low-Velocity Shocks. 
Lennox L. Cowie. 225, 887, 109-D2 (1978) 

Origin of the Coronal Line Emission from Novae. G. A. 
Shields and G. J. Ferland. 225, 950, 110-B2 (1978) 

Optical Emission from a Fast Shock Wave: The Remnants of 
Tycho’s Supernova and SN 1006. Roger A. Chevalier and 
John C. Raymond. 225, L27, 101-B12 (1978) 

Shock Steepening and Prompt Thermal Emission in 
Supernovae. Sydney W. Falk. 225, L133, 112-B1 (1978) 
Nonequilibrium Chemistry in Shocked Molecular Clouds. 

Eduardo R. Iglesias and Joseph Silk. 226, 851, 124-DS5 (1978) 

Evidence for Shock Chemistry in Orion. Charles J. Lada, M. 
Oppenheimer, and T. W. Hartquist. 226, L153, 128-D12 
(1978) 

Formation of Molecular CH* in Interstellar Shocks: Erratum. 
M. Elitzur and W. D. Watson. 226, L157, 128-E2 (1978) 
(Orig. paper in 222, L141, 64-F1) 

Optical Emission from Shocks. IV. The Herbig-Haro Objects. 
Michael A. Dopita. 37, 117, 13-G1 (1978) (Abstr. in 221, 717, 
41-El) 

Solar System: General 

Proton-associated Alpha-Irradiation in the Early Solar 
System: A Possible *'K Anomaly. Eliahu Dwek. 221, 1026, 
46-C6 (1978) 

Is the Solar System Entering a Nearby Interstellar Cloud? 
Alfred Vidal-Madjar, Claudine Laurent, Paul Bruston, and 
Jean Audouze. 223, 589, 73-F13 (1978) 

A Local Proton Irradiation Model for Isotopic Anomalies in 
the Solar System. Typhoon Lee. 224, 217, 83-C8 (1978) 

An Interpretation of Special and General Isotopic Anomalies 
in r-Process Nuclei. Donald D. Clayton. 224, 1007, 94-C1 
(1978) 

On Strontium Isotopic Anomalies and Odd-A p-Process 
Abundances. Donald D. Clayton. 224, L93, 90-E1 (1978) 
On the Origin of Close Binary and Planetary Systems. Robert 

C. Fleck, Jr. 225, 198, 99-B4 (1978) 

The Beryllium and Boron Abundance in the Meteorites: A 
Synthesis in Interstellar Grains. Eliahu Dwek. 225, L149, 
112-C4 (1978) 

Spectrophotometry 

The Rocket-Ultraviolet Spectrum and Models of the Planetary 
Nebula NGC 7662. Ralph C. Bohlin, J. Patrick Harrington, 
and Theodore P. Stecher. 219, 575, 8-E11 (1978) 

Spectrophotometry of Planetary Nebulae. I. Physical 
Conditions. Timothy Barker. 219, 914, 13-D8 (1978) 

Spectral Variations in Brightest Cluster Galaxies. Althea 
Wilkinson and J. B. Oke. 220, 376, 22-A7 (1978) 

Spectrophotometry of Filaments in the Crab Nebula. Joseph 
Miller. 220, 490, 23-C9 (1978) 

3C 123: A Distant First-ranked Cluster at z = 0.637: Erratum. 
Hyron Spinrad. 220, L135, 32-B2 (1978) (Orig. paper in 199, 
L3, 53-C3) 
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Spectrophotometry—Continued 

TiO Band Strengths in Metal-rich Globular Clusters. J. R. 
Mould and D. B. McElroy. 221, 580, 40-B1 (1978) 

Spectrophotometry of B, A, and F Stars. Saul J. Adelman. 
222, 547, 56-D13 (1978) 

Spectrophotometry of Seyfert 2 Galaxies and Narrow-Line 
Radio Galaxies. Alan T. Koski. 223, 56, 66-E7 (1978) 

Energy Distributions in Main-Sequence A and F Stars. Erika 
Bohm-Vitense . 223, 509, 72-G7 (1978) 

Photoelectric Spectrophotometry of Compact Nebulae. 
Francis J. Ahern. 223, 901, 78-B2 (1978) 

Spectral Inhomogeneities in Faint 47 Tucanae Stars. James E. 
Hesser. 223, L117, 80-D10 (1978) 

The Chemical Composition of Galactic and Extragalactic H 1 
Regions. Steven A. Hawley. 224, 417, 86-D6 (1978) 

Observational Studies of the Herbig Ae/Be Stars. III. 
Spectrophotometry. L. M. Garrison, Jr. 224, 535, 87-Fll 
(1978) 

Spectrophotometric Variability in the Be Star y Cassiopeiae: 
Simultaneous Ultraviolet and Ha Observations. Arne 
Slettebak and Theodore P. Snow, Jr. 224, L127, 95-ES5 
(1978) 

LP 790—29: A Magnetic Degenerate with a Heavily Blanketed 
Energy Distribution. James Liebert, J. R. P. Angel, H. S. 
Stockman, and E. A. Beaver. 225, 181, 98-G13 (1978) 

Scanner Observations of Am and Ap Stars. Erika 
Boéhm-Vitense and Paul Johnson. 225, 514, 104-A4 (1978) 

Spectrophotometry of Fairall 9 and Fairall 51: Two Extremes 
of the Seyfert | Class. Steven A. Hawley and M. M. Phillips. 
225, 780, 108-B5 (1978) 

The Metal Abundance Range in the Draco Dwarf Galaxy. 
Robert Zinr.. 225, 790, 108-C1 (1978) 

Spectrophotometric Estimate of Electron Density in Rapidly 
Rotating Disks. Robert J. Panek. 226, 427, 118-D11 (1978) 

Photoelectric Spectrophotometry of Radio Galaxies. H. K. C. 
Yee and J. B. Oke. 226, 753, 123-B13 (1978) 

An Unusual Supernova Remnant with Broad Emission Lines 
near NGC 4449. Bruce Balick and Timothy Heckman. 226, 
L7, 117-C10 (1978) 

Spectrophotometry of Quasi-stellar Objects at Optical and 
Infrared Wavelengths: PG 0026+129 and 3C 273. R. C. 
Puetter, Harding E. Smith, B. T. Soifer, 8. P. Willner, and 
J. L. Pipher. 226, L53, 122-A2 (1978) 

The Differential Blanketing of the Main-Sequence and 
Near—Main-Sequence M67 Stars Relative to the Hyades and 
Coma. Benjamin J. Taylor. 36, 173, 3-D1 (1978) (Abstr. in 
218, 316, 106-E3) 

An Atlas of Copernicus Ultraviolet Spectra of Wolf-Rayet 
Stars. Hugh M. Johnson. 36, 217, 4-A2 (1978) (Abstr. in 219, 
773, 10-F8) 

Energy Distributions of Be Stars in Clusters. Rudolph E. 
Schild. 37, 77, 13-B1 (1978) (Abstr. in 221, 719, 41-E3) 

ISAs and the Dwarf Content of the Inner Regions of M31. 
Benjamin J. Taylor and Sanford A. Kellman. 37, 101, 13-E1 
(1978) (Abstr. in 221, 719, 41-E3) 

Permitted Fe 11 Emission in Seyfert | Galaxies and QSOs. I. 
Observations. M. M. Phillips. 38, 187, 27-A2 (1978) (Abstr. 
in 225, 675, 105-F5) 
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452, 7-C2 (1978) 

Heavy Element Abundances in Ap Stars from Ultraviolet 
Data. I. The Bright Reference Stars a Lyrae and a@ Canis 
Majoris A. Alexander A. Boyarchuk and Theodore P. Snow, 
Jr. 219, 515, 8-A4 (1978) 

Observations of Technetium Stars. Fred Sanner. 219, 538, 
8-Cl (19783 

Stellar Pulsation and the Abundance of Helium. Edward G. 
Schmidt. 219, 543, 8-C6 (1978) 

The Helium Abundance of Ejecta from V1500 Cygni (Nova 
Cygni 1975). G. J. Ferland. 219, 589, 8-G1 (1978) 

s-Process Studies: The Exact Solution. Michael J. Newman. 
219, 676, 9-F6 (1978) 

Spectroscopic Differences between Solar-Type Cluster Stars 
and the Sun. Don C. Barry. 219, 942, 13-F11 (1978) 

The Fundamental Bands of CO in Arcturus: Evidence for an 
Inhomogeneous Chromosphere. J. N. Heasley, S. T. 
Ridgway, D. F. Carbon, R. W. Milkey, and D. N. B. Hall. 
219, 970, 14-A13 (1978) 

On the Bulk Yields of Nucleosynthesis from Massive Stars. W. 
David Arnett. 219, 1008, 14-E1 (1978) 

The Chemical Abundances of Extreme Population II Systems. 
R. Canterna and R. A. Schommer. 219, L119, 16-C3 (1978) 

Infrared Spectroscopy of Mira Variables. I. R Leonis: The CO 
and OH Vibration-Rotation Overtone Bands. Kenneth H. 
Hinkle. 220, 210, 19-D1 (1978) 

The Mg Index in Old Galaxy Populations: A Theoretical 
Approach. J. R. Mould. 220, 434, 22-F3 (1978) 

Spectra of Giant Stars in Distant Satellites of the Galaxy. A. P. 
Cowley, F. D. A. Hartwick, and W. L. W. Sargent. 220, 453, 
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The Ratio of ®Li to 7Li in the Atmospheres of Carbon Stars. R. 
Canal, J. Isern, and B. Sanahuja. 220, 606, 24-E2 (1978) 
The Anomalous Giant Branch of NGC 188. Bruce A. Twarog. 

220, 890, 28-E4 (1978) 

Old Disk Subdwarfs. J. R. Mould and D. B. McElroy. 220, 935, 
29-A7 (1978) 

On the Surface Composition of Thermally Pulsing Stars of 
High Luminosity and on the Contribution of Such Stars to 
the Element Enrichment of the Interstellar Medium. Icko 
Iben, Jr. and James W. Truran. 220, 980, 29-D11 (1978) 

A Hydrodynamic Study of a Slow Nova Outburst. Warren M. 
Sparks, Sumner Starrfield, and James W. Truran. 220, 1063, 
30-C13 (1978) 

Evolution of the a Centauri System. Brian P. Flannery and 
Thomas R. Ayres. 221, 175, 34-G6 (1978) 

Comments on the Spectrum of Nova Scuti 1975. J. S. 
Gallagher. 221, 211, 35-B14 (1978) 

Chemical Evolution and the Formation of Galactic Disks. 
Beatrice M. Tinsley and Richard B. Larson. 221, 554, 39-G1 
(1978) 

TiO Band Strengths in Metal-rich Globular Clusters. J. R. 
Mould and D. B. McElroy. 221, 58), 40-B1 (1978) 

Signatures of the **Ne Neutron Source in Red Giants and 
Planetary Nebulae. John M. Scalo. 221, 627, 40-E6 (1978) 

Near-Infrared Luminosity-sensitive Features in M Dwarfs and 
Giants, and in M31 and M32. Judith G. Cohen. 221, 788, 
43-F3 (1978) 


Spiral Structure: see Galaxies: Structure 
SS Cygni Stars: see U Geminorum 
Stars: Abundances 
The Chemical Composition of Late-Type Supergiants. III. 
Carbon, Nitrogen, and Oxygen Abundances for 19 G and K 
Ib Stars. R. Earle Luck. 219, 148, 2-F7 (1978) 


Constraints on the Properties of Circumstellar Shells from 
Observations of Thermal CO and SiO Millimeter Line 
Emission. David L. Lambert and Paul A. Vanden Bout. 221, 
854, 44-D6 (1978) 

Intermediate-Band Photometry of Late-Type Stars. V. 
Calibration of Indices. O. J. Eggen. 221, 881, 44-F5 (1978) 

s-Process Studies: The Effects of a Pulsed Neutron Flux. HD 91805 and the Nature of the Bidelman-MacConnell 
Richard A. Ward and Michael J. Newman. 219, 195, 3-C2 Weak-G-Band Stars. P. L. Cottrell and John Norris. 221, 
(1978) 893, 44-G3 (1978) 

Three Luminous Carbon Stars in the Large Magellanic Cloud. A Preliminary Determination of the Relative Abundances of 
Harvey B. Richer, B. E. Westerlund, and N. Olander. 219, the Isotopes of Zirconium in R Cygni and V Cancri. A. C. 
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Zook. 221, L113, 47-E13 (1978) 

Abundance Analyses of Metal-poor Stars. I. Blue Spectra of 
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(1978) 
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Main-Sequence Stars near the Sun. O. J. Eggen. 222, 191, 
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Intermediate-Band Photometry of Late-Type Stars. VII. The 
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Mixing and the Strong-Cyanogen Phenomenon. Drake 
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Light-Element Abundances in the Weak G-Band Star HR 
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Relative Abundances in Metal-poor Stars. I. The 
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(1978) 

On ‘Li Production in Nova Explosions. Sumner Starrfield, 
James W. Truran, Warren M. Sparks, and Marcel Arnould. 
222, 60%, 57-A10 (1978) 

The Solar Metallicity and Colors from Spectral Quantification. 
Don C. Barry, Richard H. Cromwell, and Stephen A. 
Schoolman. 222, 1032, 63-A2 (1978) 

The Nature of CD —31°622. M. S. Bessell and Philip A. lanna. 
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The Metallicity of Globular Clusters in the Halo of M87. R. 
Racine, J. B. Oke, and Leonard Searle. 223, 82, 66-G11 
(1978) 

Luminosity and Carbon Enhancement in N-Type Carbon 
Stars. Hollis R. Johnson. 223, 238, 68-E7 (1978) 

The Metal Abundance of the Old Open Cluster NGC 2243. 
John Norris and T. G. Hawarden. 223, 483, 72-D10 (1978) 

Abundances in Globular Cluster Red Giants. 1. M3 and M13. 
Judith G. Cohen. 223, 487, 72-E1 (1978) 

Extreme Subdwarfs. I. Molecular Band Strengths: A 
Theoretical Approach. P. L. Cottrell. 223, 544, 73-C8 (1978) 

Effects of Mass Loss on the Evolution of Massive Stars. I. 
Main-Sequence Evolution. D. §. P. Dearborn, J. B. Blake, 
K. L. Hainebach, and D. N. Schramm. 223, 552, 73-D3 
(1978) 

Hydrodynamical Instabilities in the Envelopes of 
Main-Sequence Stars: Constraints Implied by the Lithium, 
Beryllium, and Boron Observations. Sylvie Vauclair, 
Gérard Vauclair, Evry Schatzman, and Georges Michaud. 
223, 567, 73-E4 (1978) 

Calibration of Metallicity Effects on the Integrated Colors of 
Globular Clusters and Early-Type Galaxies. Marc 
Aaronson, Judith G. Cohen, Jeremy Mould, and Matthew 
Malkan. 223, 824, 77-C4 (1978) 

Abundance Anomalies in Main Sequence Stars: Competition 
between Diffusion Processes and Turbulent Motions. 
Gérard Vauclair, Sylvie Vauclair, and Georges Michaud. 
223, 920, 78-C10 (1978) 

Carbon, Nitrogen, and Oxygen Abundances in Main-Sequence 
Stars. I. Procyon and the Hyades Cluster Stars 45 Tauri and 
HD 27561. J. Tomkin and D. L. Lambert. 223, 937, 78-D13 
(1978) 

The '*C/"C Ratio in Stellar Atmospheres. IX. The Cool 
Carbon Star V460 Cygni. James F. Dominy, Kenneth H. 
Hinkle, David L. Lambert, Donald N. B. Hall, and Stephen 
T. Ridgway. 223, 949, 78-E13 (1978) 

CN Strengths and '"C/'C Ratios in Population I K Giants. 
Drake Deming. 223, L31, 70-C5 (1978) 

Spectral Inhomogeneities in Faint 47 Tucanae Stars. James E. 
Hesser. 223, L117, 80-D10 (1978) 

Observations of CO in Globular Cluster Stars. Catherine A. 
Pilachowski. 224, 412, 86-D1 (1978) 

Isotope Abundance Anomalies in IRC +10216. Peter G. 


Wannier and Richard A. Linke. 225, 130, 98-D2 (1978) 

Studies of RR Lyrae Variable Stars in the Unusual Globular 
Cluster Omega Centauri. I. Spectroscopic Observations. 
Dennis Butler, R. J. Dickens, and Elizabeth Epps. 225, 148, 
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Compositions of Halo Clusters and the Formation of the 
Galactic Halo. Leonard Searle and Robert Zinn. 225, 357, 
102-C 1 (1978) 

A Constraint on Proposed Explanations for Low "C/'"C Ratios 
in G-K Giants. John M. Scalo and Glenn E. Miller. 225, 523, 
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The Metal Abundance Range in the Draco Dwarf Galaxy. 
Robert Zinn. 225, 790, 108-C1 (1978) 

Iron Abundances in G and K Giants from Near-Infrared 
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The Calcium Abundance of RR Lyrae Variables in w Centauri 
and M22. A. Manduca and R. A. Bell. 225, 908, 109-E11 
(1978) 

Relative Abundances in Metal-poor Stars. II. The 
Carbon-to-Iron Ratio. Ruth C. Peterson and Christopher 
Sneden. 225, 913, 109-F2 (1978) 

Heavy Element Abundances of Nova Cygni 1975. G. J. 
Ferland and G. A. Shields. 226, 172, 114-G3 (1978) 

The Abundance of Boron in B- and A-Type Stars. Ann 
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Infrared Spectroscopy of M Dwarfs. J. R. Mould. 226, 923, 
125-B8 (1978) 

The p-Process in Supernovae. S. E. Woosley and W. M. 
Howard. 3%, 285, 5-F1 (1978) (Abstr. in 219, 775, 10-F 10) 

Stars: Accretion 

The Fate of Matter and Angular Momentum in Disk Accretion 
onto a Magnetized Neutron Star. Ernst T. Scharlemann. 
219, 617, 9-B3 (1978) 

Nuclear Burning in Accreting Neutron Stars and X-Rays 
Bursts. D. Q. Lamb and F. K. Lamb. 220, 291, 20-C4 (1978) 

The Thermal Stability of Hot Degenerate Stars in Steady-State 
Accretion. Edward M. Sion, Michael J. Acierno, and David 
A. Turnshek. 220, 636, 24-G6 (1978) 

Radiative Effects in Supersonic Accretion. R. G. Carlberg. 
220, 1041, 30-BS5 (1978) 

Therma! Limit for Spherical Accretion and X-Ray Bursts. 
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Accreting Neutron Stars in Highly Compact Binary Systems 
and the Nature of 3U 1626—67. P. C. Joss, Y. Avni, and S. 
Rappaport. 221, 645, 40-F11 (1978) 

The Role of Viscosity and Cooling Mechanisms in the Stability 
of Accretion Disks. Tsvi Piran. 221, 652, 40-G5 (1978) 

Stability of Astrophysical Gas Flow. I. Isothermal Accretion. 
R. F. Stellingwerf and James Buff. 221, 661, 41-A1 (1978) 

Hydrogen Shell Flashes in a White Dwarf with Mass 
Accretion. B. Paczynski and A. N. Zytkow. 222, 604, 57-B1 
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The Remarkable System AM Herculis/3U 1809+50. IL. A 
Single Accretion Column Model. G. Chanmugam and 
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Sustenance of a Black Hole in a Galactic Nucleus. G. A. 
Shields and J. C. Wheeler. 222, 667, 57-F9 (1978) 

W3(OH): A *‘Runaway’’ Compact Object? V. A. Hughes and 
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Convection as a Source of Viscosity for Accretion Disks of 
Cataclysmic Binaries. Samuel C. Vila. 223, 979, 79-A3 
(1978) 

Accretion Disks around Massive Black Holes: Persistent 
Emission Spectra. Douglas M. Eardley, Alan P. Lightman, 
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226, 405, 118-C2 (1978) 

Anomalous Flare Activity on UV Ceti. Claud H. Lacy, David 
S. Evans, Robert J. Quigley, and William H. Sandmann. 
37, 313, 17-D1 (1978) (Abstr. in 222, 1118, 63-G10) 

Stars: Formation 

Star Formation Rates in Normal and Peculiar Galaxies. 
Richard B. Larson and Beatrice M. Tinsley. 219, 46, 1-E6 
(1978) 

Observations of the Outflow of Gas from the Nucleus of NGC 
253 and Its Implications for the Stellar Population of the 


Nucleus. Marie-Helene Ulrich. 219, 424, 6-G3 (1978) 

The Rate of Formation of White Dwarfs in Stellar Systems. J. 
G. Hills. 219, 550, 8-C13 (1978) 

Strong Far-Infrared Emission from a Compact Source in 
Sharpless 140. Paul M. Harvey, Murray F. Campbell, and 
William F. Hoffmann. 219, 891, 13-B9 (1978) 

CO Observations of a High-Latitude Molecular Cloud 
Associated with NGC 7023. Debra Meloy Elmegreen and 
Bruce G. Elmegreen. 220, 510, 23-E1 (1978) 

The Extragalactic Background Light and Slow Star Formation 
in Galaxies. Beatrice M. Tinsley. 220, 816, 27-F8 (1978) 
Star Formation in Shock-compressed Layers. Bruce G. 
Elmegreen and Debra Meloy Elmegreen. 220, 1051, 30-Cl 

(1978) 

On Estimating the Intrinsic Properties of Miras from 
Observational Data. J. H. Cahn and S. P. Wyatt. 221, 163, 
34-F7 (1978) 

Star Formation Rates and Infrared Radiation. Curtis 
Struck-Marcell and Beatrice M. Tinsley. 221, 562, 39-G9 
(1978) 

An Upper Limit to the Rate of Formation of Neutron Stars in 
the Galaxy. J. G. Hills. 221, 973, 45-E13 (1978) 

A New, Compact Far-Infared Source in the W31 Region. G. G. 
Fazio, C. J. Lada, D. E. Kleinmann, E. L. Wright, P. T. P. 
Ho, and F. J. Low. 221, L77, 42-D4 (1978) 

The DCO*/HCO* Abundance Ratio and the Electron Density 
in Cool Interstellar Clouds. W. D. Watson, L. E. Snyder, 
and J. M. Hollis. 222, L145, 64-F5 (1978) 

Stochastic Star Formation and Spiral Structure of Galaxies. 
Humberto Gerola and Philip E. Seiden, 223, 129, 67-DS 
(1978) 

The Sedimentation of Grains in Interstellar Clouds. Brian P. 
Flannery and Max Krook. 223, 447, 72-B1 (1978) 

Ortho- and Para-Hydrogen in Dense Clouds, Protoplanets, and 
Planetary Atmospheres. William M. DeCampli, A. G. W. 
Cameron, Peter Bodenheimer, and David C. Black. 223, 
854, 77-E6 (1978) 

Radio Identification of an Infrared Object Associated with the 
Passage of a Shock Front. Jacques P. Vallée and V. A. 
Hughes. 223, L97, 75-E10 (1978) 

A Connection between the Rate of Rotation of Interstellar 
Clouds, Magnetic Fields, Ambipolar Diffusion, and the 
Periods of Binary Stars: Erratum. T. Ch. Mouschovias . 224, 
283, 84-A8 (1978) (Orig. paper in 211, 147, 2-F1) 

Evolution of Rotating Interstellar Clouds. III. On the 
Formation of Multiple Star Systems. Peter Bodenheimer. 
224, 488, 87-C2 (1978) 

The Fragmentation of Isothermal Rings and Star Formation. 
Michael L. Norman and James R. Wilson. 224, 497, 87-Cl1l 
(1978) 

The Far-Infrared Spectrum of $140 IR. A. T. Tokunaga, E. F. 
Erickson, L. J. Caroff, and R. A. Dana. 224, L19, 84-D6 
(1978) 

The Stability of Interstellar Clouds Containing Magnetic 
Fields. William D. Langer. 225, 95, 98-A8 (1978) 

On the Origin of Close Binary and Planetary Systems. Robert 
C. Fleck, Jr. 225, 198, 99-B4 (1978) 

Three-dimensional Dynamics of Protostellar Evolution. 
Thomas L. Cook and Francis H. Harlow. 225, 1005, 110-F5 
(1978) 

Star Formation in the Bright-rimmed Molecular Cloud IC 1848 
A. Robert B. Loren and H. Alwyn Wootten. 225, L81, 
106-C 10 (1978) 

Analysis of Obscured Infrared Objects. II. Allen’s Infrared 
Source in NGC 2264. Rodger I. Thompson and Alan T. 
Tokunaga. 226, 119, 114-C2 (1978) 

Star Formation in the NGC 7129 Region: A CO 
Molecular-Line and Far-Infrared Continuum Study. 
Kenneth P. Bechis, Paul M. Harvey, Murray F. Campbell, 
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and William F. Hoffmann. 226, 439, 118-E10 (1978) 

Molecular Clouds in the Vicinity of W3, W4, and WS. Charles 
J. Lada, Bruce G. Elmegreen, Hong-Ih Cong, and Patrick 
Thaddeus. 226, L39, 117-F1 (1978) 

Diffusion and Sedimentation of Dust in Molecular Clouds. E. 
R. Harrison. 226, L95, 122-D5 (1978) 

1.0 Millimeter Continuum Map of Cool Sources in the NGC 
6334 Complex. L. Cheung, J. A. Frogel, D. Y. Gezari, and 
M. G. Hauser. 226, L149, 128-D8 (1978) 

Binaries among B2-B5 IV, V Absorption and Emission Stars. 
Helmut A. Abt and Saul G. Levy. 36, 241, 4-Cl (1978) 
(Abstr. in 219, 773, 10-F8) 

Stars: High-Velocity 

Relative Abundances in Metal-poor Stars. II. The 
Carbon-to-Iron Ratio. Ruth C. Peterson and Christopher 
Sneden. 225, 913, 109-F2 (1978) 

Stars: Horizontal-Branch 

The Blue Horizontal-Branch Stars of NGC 6752. Barry Newell 
and Elaine M. Sadler. 221, 825, 44-BS5 (1978) 

A White-Dwarf Search at the South Galactic Pole. Olin J. 
Eggen and M. S. Bessell. 226, 411, 118-C8 (1978) 

Stars: Hydrogen-Deficient 

LS II +33°5, A New Hydrogen-deficient B-Type Star. John S. 

Drilling . 223, L29, 70-C2 (1978) 


Stars: Individual (arranged by Constellation name, Bright Star 
number, Henry Draper number, and other designation) 
By Constellation Name 

Photoelectric Photometry of AC Andromedae. Shyam M. 
Jakate . 224, 603, 88-E1 (1978) 

la Arietis] Upper Photospheric Temperature Models of K 
Giants: A Comparison of Super—Metal-rich Giants with 
Normal Giants. Krishna Desikachary and David F. Gray. 
226, 907, 125-A6 (1978) 

Coordinated Ultraviolet, Optical, and Radio Observations of 
HR 1099 and UX Arietis. E. J. Weiler, F. N. Owen, B. W. 
Bopp, M. Schmitz, D. S. Hall, Dorothy A. Fraquelli, V. 
Piirola, M. Ryle, and D. M. Gibson. 225, 919, 109-F8 (1978) 

la Aurigae | The Soft X-Ray Spectrum of Capella: Discovery of 
Intense Line Emission. Webster Cash, Stuart Bowyer, 
Philip A. Charles, Michael Lampton, G. Garmire, and G. 
Riegler. 223, L21, 70-B8 (1978) 

Observations of Interstellar Lithium toward ¢ Persei and € 
Aurigae. P. A. Vanden Bout, R. L. Snell, S. S. Vogt, and R. 
G. Tull. 221, 598, 40-C5 (1978) 

la Bootis] The Fundamental Bands of CO in Arcturus: 
Evidence for an Inhomogeneous Chromosphere. J. N. 
Heasley, S. T. Ridgway, D. F. Carbon, R. W. Milkey, and 
D.N. B. Hall. 219, 970, 14-A13 (1978) 

la Bootis] Upper Photospheic Temperature Models of K 
Giants: A Comparison of Super—Metal-rich Giants with 
Normal Giants. Krishna Desikachary and David F. Gray. 
226, 907, 125-A6 (1978) 

la Bootis] Lines in the 2736-3303 A Spectrum of Arcturus. 
Robert E. Stencel and Karel A. van der Hucht. 38, 29, 22-E| 
(1978) (Abstr. in 224, 281, 84-A6) 

la Canis Majoris] A Study of Sirius. George D. Gatewood and 
Carolyn V. Gatewood. 225, 191, 99-A11 (1978) 

Heavy Element Abundances in Ap Stars from Ultraviolet 
Data. I. The Bright Reference Stars a Lyrae and a@ Canis 
Majoris A. Alexander A. Boyarchuk and Theodore P. Snow, 
Jr. 219, 515, 8-A4 (1978) 

Ultraviolet Photometry from the Orbiting Astronomical 
Observatory. XXXI. The Shape and Atmospheric Structure 
of the Primary Component of UW Canis Majoris. Joel A. 
Eaton. 220, 582, 24-C4 (1978) 

Evolved Contact Systems of Spectral Type O. I. UW Canis 
Majoris. Kam-Ching Leung and Donald P. Schneider. 222, 
924, 61-GS5 (1978) 


Observations of OH and H20 Microwave Maser Emission 
from VY Canis Majoris. Bruce R. Rosen, J. M. Moran, M. 
J. Reid, R. C. Walker, B. F. Burke, K. J. Johnston, and J. 
H. Spencer. 222, 132, 50-D2 (1978) 

Very Long Baseline Interferometric Observations of the 
Hydroxyl Masers in VY Canis Majoris. Mark J. Reid and 
Duane O. Muhleman. 220, 229, 19-E8 (1978) 

CO Observations of a Molecular Cloud Complex Associated 
with the Bright Rim near VY Canis Majoris. Charles J. Lada 
and Mark J. Reid. 219, 95, 2-B5 (1978) 

la Canis Minoris] Ultraviolet Observations of Cool Stars. 
VIII. Interstellar Matter toward Procyon. R. C. Anderson, 
R. C. Henry, H. W. Moos, and J. L. Linsky. 226, 883, 
124-F9 (1978) 

High-Resolution Polarization Observations Inside the Spectral 
Lines of Magnetic Ap Stars. II. Observations of a? Canum 
Venaticorum. Ermanno F. Borra and Arthur H. Vaughan. 
220, 924, 28-G10 (1978) 

A Model for y Cassiopeiae. R. Poeckert and J. M. 
Marlborough. 220, 940, 29-A12 (1978) 

Infrared Excesses in Early-Type Stars: Gamma Cassiopeiae. 
Jeffrey D. Scargle, E. F. Erickson, F. C. Witteborn, and D. 
W. Strecker. 224, 527, 87-F3 (1978) 

Ultraviolet and Optical Spectral Variability in the Be Star y 
Cassiopeiae: A Coronal Model for the Emission. J. M. 
Marlborough, Theodore P. Snow, Jr., and Arne Slettebak. 
224, 157, 82-F3 (1978) 

Evolved Contact Systems of Spectral Type O. II. AO 
Cassiopeiae. Donald P. Schneider and Kam-Ching Leung. 
223, 202, 68-B13 (1978) 

Evolution of the a Centauri System. Brian P. Flannery and 
Thomas R. Ayres. 221, 175, 34-G6 (1978) 

|BK Centauri] Period Determination Using Phase Dispersion 
Minimization. R. F. Stellingwerf. 224, 953, 93-F2 (1978) 

Linear Polarization Variability in the Emission Line O Star 
Lambda Cephei. Daniel P. Hayes. 219, 952, 13-G9 (1978) 

Hot/Cool Spots Observed in the ANS Ultraviolet Light Curves 
of U Cephei. Yoji Kondo, George E. McCluskey, and 
Chi-Chao Wu. 222, 635, 57-D4 (1978) 

Continuing Mass Transfer in U Cephei. Observations and 
Analysis outside Primary Eclipse. Edward C. Olson. 220, 
251, 19-G3 (1978) 

Spectropolarimetry of o Ceti (Mira): Discovery of Polarized 
Balmer Emission. Jan S. McLean and George V. Coyne, 
S.J. 226, L145, 128-D4 (1978) 

Anomalous Flare Activity on UV Ceti. Claud H. Lacy, David 
S. Evans, Robert J. Quigley, and William H. Sandmann. 
37, 313, 17-D1 (1978) (Abstr. in 222, 1118, 63-G10) 

A Study of the Magnetic Field of the Ap Star B Coronae 
Borealis. Richard §. Freedman. 22A, 910, 93-C 1 (1978) 

le Cygni] Upper Photospheric Temperature Models of K 
Giants: A Comparison of Super—Metal-rich Giants with 
Normal Giants. Krishna Desikachary and David F. Gray. 
226, 907, 125-A6 (1978) 

The Infrared Eclipse of V444 Cygni and the Structure of 
Wolf-Rayet Winds. Lee Hartmann. 221, 193, 35-A10 (1978) 

The '*C/'°C Ratio in Stellar Atmospheres. IX. The Cool 
Carbon Star V460 Cygni. James F. Dominy, Kenneth H. 
Hinkle, David L. Lambert, Donald N. B. Hall, and Stephen 
T. Ridgway. 223, 949, 78-E13 (1978) 

Evolved Contact Systems of Spectral Type O. III. V729 
Cygni. Kam-Ching Leung and Donald P. Schneider. 22A, 
565, 88-B5 (1978) 

(V1500 Cygni] Heavy Element Abundances of Nova Cygni 
1975. G. J. Ferland and G. A. Shields. 226, 172, 114-G3 
(1978) 

The Helium Abundance of Ejecta from V1500 Cygni (Nova 
Cygni 1975). G. J. Ferland. 219, 589, 8-G1 (1978) 

Spectroscopic Studies of Nova V1500 Cygni. II. Models for 
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Stars: Individual—Continued 
the 3 Hour Profile Modulations. J. B. Hutchings, J. E. 
Bernard, and L. Margetish. 22A, 899, 93-B2 (1978) 

The Strange Case of the 3 Hour Variation of Nova Cygni 1975. 
Joseph Patterson. 225, 954, 110-B6 (1978) 

|8 Geminorum] Upper Photospheric Temperature Models of K 
Giants: A Comparison of Super—Metal-rich Giants with 
Normal Giants. Krishna Desikachary and David F. Gray. 
226, 907, 125-A6 (1978) 

Nonradial Pulsation in Iota Herculis and 10 Lacertae 
(1975-1977). Myron A. Smith. 224, 927, 93-D4 (1978) 

Photometry of AM Herculis: A Slow Optical Pulsar? W. C. 
Priedhorsky and W. Krzeminski. 219, 597, 8-G9 (1978) 

The Optical Variability of the X-Ray Binary AM Herculis. Eric 
Feigelson, Lucia Dexter, and William Liller. 222, 263, 51-G2 
(1978) 

The Remarkable System AM Herculis/3U 1809+50. II. A 
Single Accretion Column Model. G. Chanmugam and 
Raymond L. Wagner. 222, 641, 57-D10 (1978) 

Correlated Photometric and Polarimetric Phenomena in AM 
Herculis. W. C. Priedhorsky, W. Krzeminski, and S. Tapia. 
225, 542, 104-C9 (1978) 

Joint Infrared and Visual Monitoring of AM Herculis. W. 
Priedhorsky, K. Matthews, G. Neugebauer, M. Werner, and 
W. Krzeminski. 226, 397, 118-B8 (1978) 

(1DQ Herculis] Orbital Angular Momentum Loss via 
Gravitational Radiation and Mass-Transfer Rates in Close 
Binary Systems. W. Y. Chau. 219, 1038, 14-G3 (1978) 

Rapid Oscillations in Cataclysmic Variables. I. The 71 Second 
Oscillation of DQ Herculis. Joseph Patterson, Edward L. 
Robinson, and R. Edward Nather. 224, 570, 88-B10 (1978) 

Time-resolved Spectrophotometry of DQ Herculis: A 
Wavelength-dependent Phase Shift in 71 Second Pulsations 
of He 11 44686. Gary A. Chanan, Jerry E. Nelson, and Bruce 
Margon. 226, 963, 125-E8 (1978) 

Hercules X-1 = HZ Herculis: A Multiperiod Variable? Charles 
L. Wolff and Yoji Kondo. 219, 605, 9-AS (1978) 

The Bowen Mechanism in HZ Herculis. Bruce Margon and 
Judith G. Cohen. 222, L33, 54-C6 (1978) 

Theoretical Calculations of the Optical Pulsation from HZ 
Herculis. Thomas J. Chester. 222, 652, 57-E7 (1978) 

The Carbon-to-Iron Ratio of Metal-rich Dwarfs: An Analysis 
of 14 Herculis. Ruth C. Peterson. 224, 595, 88-D7 (1978) 
Nonradial Pulsation in Iota Herculis and 10 Lacertae 

(1975-1977). Myron A. Smith. 224, 927, 93-D4 (1978) 

Chromospheric Emission Lines in the Red Spectrum of AD 
Leonis. I. The Nonflare Spectrum. Mark §. Giampapa, J. L. 
Linsky, Timothy J. Schneeberger, and Simon P. Worden. 
226, 144, 114-El (1978) 

Secondaries of Eclipsing Binaries. I. Detection of the 
Secondary of Delta Librae. J. Tomkin. 221, 608, 40-D1 
(1978) 

Ultraviolet Photometry from the Orbiting Astronomical 
Observatory. XXVIIi. Ultraviolet Light Curves for a Lupi 
and BW Vulpeculae. Janet Rountree Lesh. 219, 947, 13-G4 
(1978) 

Heavy Element Abundances in Ap Stars from Ultraviolet 
Data. I. The Bright Reference Stars a Lyrae and a Canis 
Majoris A. Alexander A. Boyarchuk and Theodore P. Snow, 
Jr. 219, 515, 8-A4 (1978) 

Interpretation of Beta Lyrae. IV. Hydrogen Emission Profiles 
and the Pattern of Gaseous Flow in the System. Su-Shu 
Huang. 222, 627, 57-C10 (1978) 

|8 Ophiuchi] Upper Photospheric Temperature Models of K 
Giants: A Comparison of Super—Metal-rich Giants with 
Normal Giants. Krishna Desikachary and David F. Gray. 
226, 907, 125-A6 (1978) 

|x Ophiuchi] Upper Photospheric Temperature Models of K 
Giants: A Comparison of Super—Metal-rich Giants with 
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Normal Giants. Krishna Desikachary and David F. Gray. 
226, 907, 125-A6 (1978) 

An Interstellar Cloud Density from Copernicus Observations 
of CO in the Spectrum of { Ophiuchi. Andrew M. Smith, K. 
S. Krishna Swamy, and Theodore P. Stecher. 220, 138, 
18-E9 (1978) 

An Observational Study of the Eclipsing Binary RZ Ophiuchi. 
Barrow W. Baldwin. 226, 937, 125-C8 (1978) 

lw Orionis] The Remarkable Extent of the Circumstellar Gas 
Shell Surrounding Betelgeuse. A. P. Bernat, R. K. 
Honeycutt, J. E. Kephart, C. E. Gow, M. T. Sanford II, and 
D. L. Lambert. 219, 532, 8-B8 (1978) 

Ultraviolet Spectrophotometry and Visible-Wavelength 
Polarimetry of Stellar Wind Variability in 6 Orionis A. 
Theodore P. Snow, Jr. and Daniel P. Hayes. 226, 897, 
124-G10 (1978) 

The Far-Ultraviolet Flux from A Orionis A. R. J. Harms, P. A. 
Strittmatter, and R. E. Williams. 223, 234, 68-E3 (1978) 
The Magnetic Field of Sigma Orionis E. J. D. Landstreet and 

Ermanno F. Borra. 224, L5, 84-C6 (1978) 

Spectroscopic and Photometric Observations of YY Orionis. 
Merle F.. Walker. 224, 546, 87-G8 (1978) 

Line Identifications in the Ultraviolet Spectrum of Gamma 
Pegasi (B2 IV). Jan Hill and Saul J. Adelman. 37, 263, 16-E1 
(1978) (Abstr. in 222, 400, 53-CS5) 

Dynamics of the Photosphere and Shells in the 8 Cephei Star y 
Pegasi. Myron A. Smith and Marshall L. McCall. 221, 861, 
44-D13 (1978) 

|B Persei] Detection of the Secondary of Algol. Jocelyn 
Tomkin and David L. Lambert. 222, L119, 64-D3 (1978) 

Observations of Interstellar Lithium toward ¢ Persei and € 
Aurigae. P. A. Vanden Bout, R. L. Snell, S. S. Vogt, and R. 
G. Tull. 221, 598, 40-C5 (1978) 

Masses and Luminosities for the Spectroscopic/Speckle 
Interferometric Binary 12 Persei. Harold A. McAlister. 223, 
526, 73-B3 (1978) 

Undulations of a B-Type Star: 53 Persei. Myron A. Smith and 
Marshall L. McCall. 223, 221, 68-D4 (1978) 

On a Color Effect in the Light Curve of SX Phoenicis. Eric W. 
Elst. 223, 959, 78-F9 (1978) 

Interstellar Absorption Lines in the Spectrum of Zeta Puppis. 
Donald C. Morton. 222, 863, 61-B11 (1978) 

On VV Puppis. James Liebert, H. S. Stockman, J. R. P. 
Angel, N. J. Woolf, K. Hege, and Bruce Margon. 225, 201, 
99..B7 (1978) 

UU Sagittae: Eclipsing Nucleus of the Planetary Nebula Abell 
63. Howard E. Bond, William Liller, and E. J. Mannery. 
223, 252, 68-F7 (1978) 

A Photometric Study of the Recurrent Nova WZ Sagittae at 
Minimum Light. Edward L. Robinson, R. Edward Nather, 
and Joseph Patterson. 219, 168, 3-A2 (1978) 

The Photometric Radius and Pulsation Mass of FG Sagittae. 
Charles A. Whitney. 220, 245, 19-F11 (1978) 

The Spectrum of the Nebula Associated with FG Sagittae. 
Steven A. Hawley and Joseph S. Miller. 221, 851, 44-D3 
(1978) 

Optical and Infrared Observations of the New Emission-Line 
Object HM Sagittae. Kris Davidson, Roberta M. 
Humphreys, and K. Michael Merrill. 220, 239, 19-F4 (1978) 

A Model of V356 Sagittarii. R. E. Wilson and C. Nelson 
Caldwell. 221, 917, 45-A12 (1978) 

la Scorpii] The Spectium of the Antares Nebula. Jean Pierre 
Swings and George W. Preston. 220, 883, 28-D6 (1978) 

Photospheric Velocity Fields in Tau Scorpii. Myron A. Smith 
and Alan H. Karp. 219, 522, 8-A12 (1978) 

The Anomalous Cluster NGC 6649 and/or Cepheid V367 Scuti. 
Phillip J. Flower. 22A, 948, 93-E11 (1978) 

Comments on the Spectrum of Nova Scuti 1975. J. S. 
Gallagher. 221, 211, 35-B14 (1978) 
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la Serpentis] Upper Photospheric Temperature Models of K 
Giants: A Comparison of Super—Metal-rich Giants with 
Normal Giants. Krishna Desikachary and David F. Gray. 
226, 907, 125-A6 (1978) 

Carbon, Nitrogen, and Oxygen Abundances in Main-Sequence 
Stars. I. Procyon and the Hyades Cluster Stars 45 Tauri and 
HD 27561. J. Tomkin and D. L. Lambert. 223, 937, 78-D13 
(1978) 

Ultraviolet Photometry from the Orbiting Astronomical 
Observatory. XXVIII. Ultraviolet Light Curves for a Lupi 
and BW Vulpeculae. Janet Rountree Lesh. 219, 947, 13-G4 
(1978) 

By Bright Star Number 

Copernicus Observations of Interstellar Matter in the 
Direction of HR 1099. R. C. Anderson and E. J. Weiler. 22A, 
143, 82-E3 (1978) 

Coordinated Ultraviolet, Optical, and Radio Observations of 
HR 1099 and UX Arietis. E. J. Weiler, F. N. Owen, B. W. 
Bopp, M. Schmitz, D. S. Hall, Dorothy A. Fraquelli, V. 
Piirola, M. Ryle, and D. M. Gibson. 225, 919, 109-F8 (1978) 

|HR 4594] Metallicism and Pulsation: The Marginal Metallic 
Line Stars. Donald W. Kurtz. 221, 869, 44-E7 (1978) 

Light-Element Abundances in the Weak G-Band Star HR 
6766. Christopher Sneden, David L. Lambert, Jocelyn 
Tomkin, and Ruth C. Peterson. 222, 585, 56-G9 (1978) 

{HR 8210] Metallicism and Pulsation: The Marginal Metallic 
Line Stars. Donald W. Kurtz. 221, 869, 44-E7 (1978) 

By Henry Draper Number 

Carbon, Nitrogen, and Oxygen Abundances in Main-Sequence 
Stars. I. Procyon and the Hyades Cluster Stars 45 Tauri and 
HD 27561. J. Tomkin and D. L. Lambert. 223, 937, 78-D13 
(1978) 

The Infrared Spectra of CRL 618 and HD 44179 (CRL 915). R. 
W. Russe !, B. T. Soifer, and S. P. Willner. 220, 568, 24-B4 
(1978) 

HD 451.6: A Dwarf in Wolf-Rayet Clothing. David Van 
Blerkom., 225, 175, 98-G7 (1978) 

The Young Close Binary HD 47732 in NGC 2264. R. H. Koch, 
C. S. Sutton, K. H. Choi, D. E. Kjer, and R. Arquilla. 222, 
570, 56-F8 (1978) 

The Spectroscopic Orbit of HD 47732. W. R. Beardsley and T. 
S. Jacobsen. 222, 574, 56-F12 (1978) 

HD 91805 and the Nature of the Bidelman-MacConnell 
Weak-G-Band Stars. P. L. Cottrell and John Norris. 221, 
893, 44-G3 (1978) 

The Magnetic Field Geometry of HD 215441. Ermanno F. 
Borra and J. D. Landstreet. 222, 226, 51-D7 (1978) 

Cygnus X-1/HDE 226868: Long-Term Circular Polarization 
Variability. J. J. Michalsky, G. M. Stokes, and R. A. Stokes. 
225, 599, 104-G11 (1978) 

He 11 44686 Emission in the Spectrum of HDE 226868 (Cygnus 
X-1). G. A. H. Walker, S. Yang, and J. W. Glaspey. 226, 
976, 125-F7 (1978) 

A Hot Subluminous Star: HDE 283048. M. Laget, A. 
Vuillemin, S. B. Parsons, K. G. Henize, and J. D. Wray. 
219, 165, 2-G11 (1978) 

Spectroscopy and Possible Orbital Periods for HDE 245770 (= 
A0535+26). J. B. Hutchings, J. E. Bernard, D. Crampton, 
and A. P. Cowley. 223, 530, 73-B7 (1978) 

|HDE 245770] A Spectrophotometric Survey of the A0535+26 
Field. Bruce Margon, Jerry Nelson, Gary Chanan, John R. 
Thorstensen, and Stuart Bowyer. 224, 708, 89-E10 (1978) 
(Orig. paper in 216, 811, 84-E4) 

The Infrared Spectra of CRL 618 and HD 44179 (CRL 915). R. 
W. Russell, B. T. Soifer, and S. P. Willner. 220, 568, 24-B4 
(1978) 

By Other Designation 

The Infrared Spectra of CRL 618 and HD 44179 (CRL 915). R. 

W. Russell, B. T. Soifer, and S. P. Willner. 220, 568, 24-B4 


(1978) 

Spectroscopy of the Extreme-Ultraviolet Source Feige 24: The 
Binary Orbit and the Mass of the White Dwarf. John R. 
Thorstensen, Philip A. Charles, Bruce Margon, and Stuart 
Bowyer. 223, 260, 68-G3 (1978) 

A New Pulsating White Dwarf: GD 154. Edward L. Robinson, 
Richard J. Stover, R. E. Nather, and J. T. McGraw. 220, 
614, 24-E10 (1978) 

Isotope Abundance Anomalies in IRC +10216. Peter G. 
Wannier and Richard A. Linke. 225, 130, 98-D2 (1978) 

LP 701-29: A New ‘‘Lowest Luminosity’’ Degenerate Star 
with a Heavily Blanketed Spectrum. Conard C. Dahn, Paul 
M. Hintzen, James W. Liebert, H. S. Stockman, and Hyron 
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Sun: Spectra 
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Sun: Spectra—Continued 
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1050, 111-B8 (1978) 

On the Theoretical Significance of Density Measurements in 
XUV Flare Kernels. J. C. Brown and Y. Nakagawa. 225, 
L153, 112-C8 (1978) 


Ultraviolet: General 

Possible Detection of an Extreme-Ultraviolet Source at 500 A. 
Webster Cash, Stuart Bowyer, Jay Freeman, Michael 
Lampton, and Francesco Paresce. 219, 585, 8-F 10 (1978) 

Extreme-Ultraviolet Observation of Sirius: Evidence against a 
Photospheric Origin of the 0.25 keV Flux. Webster Cash, 
Stuart Bowyer, and Michael Lampton. 221, L87, 42-El 
(1978) 

Hot/Cool Spots Observed in the ANS Ultraviolet Light Curves 
of U Cephei. Yoji Kondo, George E. McCluskey, and 
Chi-Chao Wu. 222, 635, 57-D4 (1978) 

Ultraviolet Photometry from the Orbiting Astronomical 
Observatory. XXX. The Orion Reflection Nebulosity. A. N. 
Witt and C. F. Lillie. 222, 909, 61-F4 (1978) 

Impulsive Extreme-Ultraviolet and Hard X-Ray Emission 
during Solar Flares. R. F. Donnelly and S. R. Kane. 222, 
1043, 63-B5S (1978) 

An Interpretation of Mariner 10 Helium (584 A) and Hydrogen 
(1216 A) Interplanetary Emission Observations. J. M. 
Ajello. 222, 1068, 63-C12 (1978) 

Spectroscopy of the Extreme-Ultraviolet Source Feige 24: The 
Binary Orbit and the Mass of the White Dwarf. John R. 
Thorstensen, Philip A. Charles, Bruce Margon, and Stuart 
Bowyer. 223, 260, 68-G3 (1978) 

Ultraviolet Observations and the Extended Spectrum of NGC 
4151. Chi-Chao Wu and Daniel W. Weedman. 223, 7%, 
77-A4 (1978) 

Extreme-Ultraviolet Observations of Dwarf Novae from 
Apollo-Soyuz. Bruce Margon, Paula Szkody, Stuart 
Bowyer, Michael Lampton, and Francesco Paresce. 22A, 
167, 82-F13 (1978) 

Analysis of Extreme-Ultraviolet Observations of a Polar 
Coronal Hole. John T. Mariska. 225, 252, 99-F4 (1978) 

Europa: Ultraviolet Emissions and the Possibility of Atomic 
Oxygen and Hydrogen Clouds. F.-M. Wu, D. L. Judge, and 
R. W. Carlson. 225, 325, 100-D12 (1978) 

Rocket Ultraviolet Imagery of the Andromeda Galaxy. George 
R. Carruthers, Harry M. Heckathorn, and Chet B. Opal. 
225, 346, 102-B1 (1978) 

Shock Steepening and Prompt Thermal Emission in 
Supernovae. Sydney W. Falk. 225, L133, 112-B1 (1978) 

Ultraviolet: Spectra 

A Hot Subluminous Star: HDE 283048. M. Laget, A. 
Vuillemin, S. B. Parsons, K. G. Henize, and J. D. Wray. 
219, 165, 2-GI1 (1978) 

Electron Densities in Solar Flare and Active Region Plasmas 
from a Density-sensitive Line Ratio of Fe 1x. U. Feldman, 
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Ultraviolet: Spectra—Continued 
G. A. Doschek, and K. G. Widing. 219, 304, 4-D9 (1978) 

Tin in the Ultraviolet Solar Spectrum. Marc S. Allen. 219, 307, 
4-El (1978) 

Heavy Element Abundances in Ap Stars from Ultraviolet 
Data. I. The Bright Reference Stars a Lyrae and a Canis 
Majoris A. Alexander A. Boyarchuk and Theodore P. Snow, 
Jr. 219, 515, 8-A4 (1978) 

The Rocket-Ultraviolet Spectrum and Models of the Planetary 
Nebula NGC 7662. Ralph C. Bohlin, J. Patrick Harrington, 
and Theodore P. Stecher. 219, 575, 8-E11 (1978) 

Coronal Gas in the Galaxy. I. A New Survey of Insterstellar O 
vi. Edward B. Jenkins. 219, 845, 12-E12 (1978) 

Ultraviolet Photometry from the Orbiting Astronomical 
Observatory. XXVIII. Ultraviolet Light Curves for a Lupi 
and BW Vulpeculae. Janet Rountree Lesh. 219, 947, 13-G4 
(1978) 

Intermediate-Velocity Gas in the Local Interstellar Medium. 
Lennox L. Cowie and Donald G. York. 220, 129, 18-D13 
(1978) 

Spectrum Synthesis of Chromospheric Lines of Si u and Si 11. 
David A. Tripp, R. Grant Athay, and Vern L. Peterson. 220, 
314, 20-E1 (1978) 

The Solar XUV He 1 and He 11 Emission Lines. I. Intensities 
and Gross Center-to-Limb Behavior. Stephen A. Mango, J. 
David Bohlin, David L. Glackin, and Jeffrey L. Linsky. 220, 
683, 25-C11 (1978) 

Stellar Model Chromospheres. VII. Capella (GS III+), Pollux 
(KO III), and Aldebaran (K5 III). Walter L. Kelch, Jeffrey L. 
Linsky, Gibor S. Basri, Hong-Yee Chiu, Sheng-Huei Chang, 
Stephen P. Maran, and Ingemar Furenlid. 220, 962, 29-C6 
(1978) 

The LPSP Instrument on OSO 8. II. In-Flight Performance and 
Preliminary Results. R. M. Bonnet, P. Lemaire, J. C. Vial, 
G. Artzner, P. Gouttebroze, A. Jouchoux, J. W. Leibacher, 
A. Skumanich, and A. Vidal-Madjar. 221, 1032, 46-C12 
(1978) 

Spectral Line Observed in Solar Flares between 171 and 630 
Angstroms. Kenneth P. Dere. 221, 1062, 46-F10 (1978) 

Line Formation in the Solar Chromosphere. I. The C 
Resonance Lines Observed with OSO 8. B. W. Lites, R. A. 
Shine, and E. G. Chipman. 222, 333, 52-E6 (1978) 

A Rocket Observation of the Far-Ultraviolet Spectrum of 
Saturn. Heinz Weiser and H. Warren Moos. 222, 365, 
§2-G11 (1978) 

C mi Density Diagnostics in Nonequilibrium Plasmas. J. C. 
Raymond and A. K. Dupree. 222, 379, 53-A12 (1978) 

The Solar XUV He 1 and He 1 Emission Lines. II. Intensity 
Ratios and Distribution Functions. David L. Glackin, 
Jeffrey L. Linsky, Stephen A. Mango, and J. David Bohlin. 
222, 707, 58-B7 (1978) 

Analysis of the Profiles of the Solar S 1 Lines at 1807 and 1900 
A. L. R. Doherty and H. C. McAllister. 222, 716, 58-C2 
(1978) 

Photospheric Models of Solar Active Regions and the Network 
Based on the Mg 11h and k Line Wings. Nancy D. Morrison 
and Jeffrey L. Linsky. 222, 723, 58-C9 (1978) 

Forbidden Lines of Fe x1x, Fe xx, and Fe xx1 in Solar Flares. 
Kenneth G. Widing . 222, 735, 58-D6 (1978) 

OAO 2 Observations of the Alpha Persei Cluster. M. R. 
Melnar, T. C. Stephens, and A. D. Mallama. 223, 185, 
68-A9 (1978) 

A Study of Mass Loss from the Mid-Ultraviolet Spectrum of a 
Cygni (A2 Ia), B Orionis (B8 Ia), and € Leonis (AO Ib). 
Henny J.G. L. M. Lamers, Roberto Stalio, and Yoji Kondo. 
223, 207, 68-C4 (1978) 

The Far-Ultraviolet Flux from A Orionis A. R. J. Harms, P. A. 
Strittmatter, and R. E. Williams . 223, 234, 68-E3 (1978) 

Far-Ultraviolet Studies. 1V. Spectroscopy of North and South 


Galactic Pole Regions Observed from Apollo 17. Richard C. 
Henry, Paul D. Feldman, W. G. Fastie, and A. Weinstein. 
223, 437, 72-A4 (1978) 

CO Fluorescence in the Extreme-Ultraviolet Solar Spectrum. 
J.-D. F. Bartoe, G. E. Brueckner, G. D. Sandlin, M. E. 
VanHoosier, and C. Jordan. 223, L51, 70-D10 (1978) 

A Survey of Interstellar H 1 from La Absorption 
Measurements. II. R. C. Bohlin, B. D. Savage, and J. F. 
Drake. 224, 132, 82-DS5 (1978) 

Ultraviolet Observations of Two Hot Stars with Infrared 
Excesses from Circumstellar Dust. B. D. Savage, P. R. 
Wesselius, J. P. Swings, and P. S. Thé. 22A, 149, 82-E9 
(1978) 

Ultraviolet and Optical Spectral Variability in the Be Star y 
Cassiopeiae: A Coronal Model for the Emission. J. M. 
Marlborough, Theodore P. Snow, Jr., and Arne Slettebak. 
224, 157, 82-F3 (1978) 

Overlapping Emission Peaks in the Solar C 1 Multiplets at 
1560 and A1657. Richard A. Shine, Bruce W. Lites, and 
Eric G. Chipman. 224, 247, 83-E11 (1978) 

Bowen Fluorescence in the Solar Transition Region. John C. 
Raymond. 22A, 259, 83-F9 (1978) 

Photoabsorption Cross Sections of Methane and Ethane, 
1380-1600 A, at T = 295 K and T = 200 K. George H. Mount 
and H. W. Moos. 224, 35, 84-E9 (1978) 

Spectrophotometric Variability in the Be Star y Cassiopeiae: 
Simultaneous Ultraviolet and Ha Observations. Arne 
Slettebak and Theodore P. Snow, Jr. 224, L127, 95-E5 
(1978) 

Ultraviolet Observations of Cool Stars. VII. Local Interstellar 
Hydrogen and Deuterium Lyman-Alpha. W. McClintock, R. 
C. Henry, J. L. Linsky, and H. W. Moos. 225, 465, 103-D7 
(1978) 

The Thermal Phase of a Large Solar Flare. George L. 
Withbroe. 225, 641, 105-C11 (1978) 

ATM Evidence for a Low Nonthermal Proton/Electron 
Energy Flux Ratio in Solar Flares. Richard C. Canfield and 
J. W. Cook. 225, 650, 105-D8 (1978) 

The Solar Hydrogen Lyman-8 and Lyman-a Lines: Disk 
Center Observations from OSO 8 Compared with 
Theoretical Profiles. P. Gouttebroze, P. Lemaire, J.C. Vial, 
and G. Artzner. 225, 655, 105-D13 (1978) 

Coordinated Ultraviolet, Optical, and Radio Observations of 
HR 1099 and UX Arietis. E. J. Weiler, F. N. Owen, B. W. 
Bopp, M. Schmitz, D. S. Hall, Dorothy A. Fraquelli, V. 
Piirola, M. Ryle, and D. M. Gibson. 225, 919, 109-F8 (1978) 

Metastable States and Mass Loss in Be Stars. Frederick C. 
Bruhweiler, Thomas H. Morgan, and Karel A. van der 
Hucht. 225, L71, 106-C1 (1978) 

An Analysis of Ultraviolet Resonance Lines and the Possible 
Existence of Coronae in O Stars. Gordon L. Olson. 226, 124, 
114-C7 (1978) 

Limb Darkening 1945-3245 A for the Quiet Sun from Skylab 
Data. O. Kjeldseth Moe and E. F. Milone. 226, 301, 116-B7 
(1978) 

Emission Lines of H2 in the Extreme-Ultraviolet Solar 
Spectrum. C. Jordan, G. E. Brueckner, J.-D. F. Bartoe, G. 
D. Sandlin, and M. E. VanHoosier. 226, 687, 121-D1 (1978) 

Measurements of Extreme-Ultraviolet Emission-Line Profiles 
near the Solar Limb. John T. Mariska, U. Feldman, and G. 
A. Doschek. 226, 698, 121-E3 (1978) 

Density Sensitivity of the Solar EUV Emission from 
Boron-like Ions. Jorge E. Vernazza and Helen E. Mason. 
226, 720, 121-F11 (1978) 

Ultraviolet Observations of Cool Stars. VIII. Interstellar 
Matter toward Procyon. R. C. Anderson, R. C. Henry, H. 
W. Moos, and J. L. Linsky. 226, 883, 124-F9 (1978) 

The Abundance of Boron in B- and A-Type Stars. Ann 
Merchant Boesgaard and William D. Heacox. 226, 888, 
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124-G1 (1978) 

Ultraviolet Spectrophotometry and Visible-Wavelength 
Polarimetry of Stellar Wind Variability in 6 Orionis A. 
Theodore P. Snow, Jr. and Daniel P. Hayes. 226, 897, 
124-G10 (1978) 

Densities in the Quiet Sun and Polar Coronal Holes from EUV 
Line Ratios Involving O 111 (1666.15 A). G. A. Doschek, U. 
Feldman, A. K. Bhatia, and H. E. Mason. 226, 1129, 
127-C10 (1978) 

Dynamics of the Solar Transition Zone. E. C. Bruner, Jr. 226, 
1140, 127-D7 (1978) 

An Atlas of Copernicus Ultraviolet Spectra of Wolf-Rayet 
Stars. Hugh M. Johnson. 36, 217, 4-A2 (1978) (Abstr. in 219, 
773, 10-F8) 

Extreme Ultraviolet Spectrum of a Hot Interstellar Plasma. 
Robert Stern, Edmond Wamg, and Stuart Bowyer. 37, 193, 
15-D1 (1978) (Abstr. in 222, 402, 53-C7) 

Ultraviolet Observations of Cool Stars. VI. La and Mg 1 
Emmission Line Profiles (and a Search for Flux Variability) 
in Arcturus. William McClintock, H. W. Moos, R. C. Henry, 
Jeffrey L. Linsky, and Edwin S. Barker. 37, 221, 15-Gl 
(1978) (Abstr. in 222, 401, 53-C6) 

Line Identifications in the Ultraviolet Spectrum of Gamma 
Pegasi (B2 IV). Jan Hill and Saul J. Adelman. 37, 263, 16-E1 
(1978) (Abstr. in 222, 400, 53-C5) 

XUV Spectra of the 1973 June 15 Solar Flare Observed from 
Skylab. Ill. A List of Spectral Lines from 1000 to 1940 A. 
Leonard Cohen, U. Feldman, and G. A. Doschek. 37, 393, 
18-F1 (1978) (Abstr. in 222, 1117, 63-G9) 

Emmission-Line Spectra of Two Active Regions of the Solar 
Limb: 1175-1940 A. U. Feldman and G. A. Doschek. 37, 
443, 19-D2 (1978) (Abstr. in 223, 701, 75-A8) 

Extreme Ultraviolet Composite Spectra of Representative 
Solar Features. J. E. Vernazza and E. M. Reeves. 37, 485, 
20-A1 (1978) (Abstr. in 223, 703, 75-A10) 

Lines in the 2736-3303 A Spectrum of Arcturus. Robert E. 
Stencel and Karel A. van der Hucht. 38, 29, 22-E1 (1978) 
(Abstr. in 224, 281, 84-A6) 


W Virginis Stars: see Stars: Cepheids 


X-Rays: Binaries 

Observation of Cygnus X-1 in the Energy Range 100 KeV-3 
MeV. P. Mandrou, M. Neil, G. Vedrenne, A. Dupont, and 
K. Hurley. 219, 288, 4-C4 (1978) 

Photometry of AM Herculis: A Slow Optical Pulsar? W. C. 
Priedhorsky and W. Krzeminski. 219, 597, 8-G9 (1978) 

Hercules X-1 = HZ Herculis: A Multiperiod Variable? Charles 
L. Wolff and Yoji Kondo. 249, 605, 9-AS (1978) 

The Fate of Matter and Angular Momentum in Disk Accretion 
onto a Magnetized Neutron Star. Ernst T. Scharlemann. 
219, 617, 9-B3 (1978) 

Short-Term Time Variability of Cygnus X-1. II. P. G. 
Sutherland, M. C. Weisskopf, and S. M. Kahn. 219, 1029, 
14-F8 (1978) 

Centsurus X-%: The Periodicity of the Extended Lows. 
Thoreas J. Chester. 219, L77, 11-B1 (1978) 

Soft X-Ray Results from the Wisconsin Experiment on OSO-8. 
Alan N. Bunner. 220, 261, 20-A2 (1978) 

Cygnus X-3: A Cocooned X-Ray Binary Pulsar? Mordehai 
Milgrom and David Pines. 220, 272, 20-A13 (1978) 

Radiative Effects in Supersonic Accretion. R. G. Carlberg. 
220, 1041, 30-B5 (1978) 

Discovery of Synchronous Binary Polarization in Cygnus X-1. 
James ©. Kemp, Mark S. Barbour, Leonard C. Herman, 
and Richard J. Rudy. 220, L123, 32-A1 (1978) 

On the Physical Reality of the Millisecond Bursts in Cygnus 
X-1: Bursts and Shot Noise. M. C. Weisskopf and P. G. 
Sutherland. 221, 228, 35-D3 (1978) 


Accreting Neutron Stars in Highly Compact Binary Systems 
and the Nature of 3U 1626—67. P. C. Joss, Y. Avni, and S. 
Rappaport. 221, 645, 40-F11 (1978) 

The Role of Viscosity and Cooling Mechanisms in the Stability 
of Accretion Disks. Tsvi Piran. 221, 652, 40-G5 (1978) 

Extended Observations of Vela X-1 by OSO 8. R. H. Becker, 
R. E. Rothschild, E. A. Boldt, S. S. Holt, S. H. Pravdo, P. J. 
Serlemitsos, and J. H. Swank. 221, 912, 45-A7 (1978) 

An Upper Limit to the Linear X-Ray Polarization of Scorpius 
X-1. M. C. Weisskopf, H. L. Kestenbaum, K. S. Long, R. 
Novick, and E. H. Silver. 221, Li3, 37-C1 (1978) 

Location of the Norma Transient with the HEAO / Scanning 
Modulation Collimator. G. Fabiano, H. V. Bradt, R. E. 
Doxsey, H. Gursky, D. A. Schwartz, and J. Schwarz. 221, 
L49, 42-B5 (1978) 

The Optical Variability of the X-Ray Binary AM Herculis. Eric 
Feigelson, Lucia Dexter, and William Liller. 222, 263, 51-G2 
(1978) 

The Remarkable System AM Herculis/3U 1809+50. II. A 
Single Accretion Column Model. G. Chanmugam and 
Raymond L. Wagner. 222, 641, 57-D10 (1978) 

Effects of Libration on the Light Curve of a Close Binary 
System. R. S. Becker, T. K. Bolland, and §. Y. Shieh. 222, 
647, 57-E2 (1978) 

Theoretical Calculations of the Optical Pulsation from HZ 
Herculis. Thomas J. Chester. 222, 652, 57-E7 (1978) 

Periodic Timing Residuals in Pulsating Binary X-Ray Sources 
and Orbital Precession in Hercules X-1. Y. Avni, D. Q. 
Lamb, F. K. Lamb, and M. Milgrom. 222, L113, 64-C12 
(1978) 

K-Fluorescence Lines in Spectra of X-Ray Binaries. M. M. 
Basko. 223, 268, 68-G12 (1978) 

Spectroscopy and Possible Orbital Periods for HDE 245770 (= 
A0535+26). J. B. Hutchings, J. E. Bernard, D. Crampton, 
and A. P. Cowley. 223, 530, 73-B7 (1978) 

Interaction of the Accretion Disk with the Rotating Stellar 
Magnetic Field: Plasma Diffusion and Angular Momentum 
Transfer across the Alfvén Surface. Setsuo Ichimaru. 22A, 
198, 83-B3 (1978) 

X-Ray Transfer in Binary Systems: A Monte Carlo Study. P. 
Hertz, P. C. Joss, and §. Rappaport. 22A, 614, 88-E 12 (1978) 

On the Occurrence of Streams and Disks in Massive X-Ray 
Binary Systems. Jacobus A. Petterson. 224, 625, 88-F9 
(1978) 

A Spectrophotometric Survey of the A0535+26 Field. Bruce 
Margon, Jerry Nelson, Gary Chanan, John R. Thorstensen, 
and Stuart Bowyer. 224, 708, 89-E10 (1978) (Orig. paper in 
216, 811, 84-E4) 

Period Variatons in Pulsating X-Ray Sources. I. Accretion 
Flow Parameters and Neutron Star Structure from Timing 
Observations. F. K. Lamb, D. Pines, and J. Shaham. 22A, 
969, 93-G4 (1978) 

Orbital Elements of 4U 0115+63 and the Nature of the Hard 
X-Ray Transients. S. Rappaport, G. W. Clark, L. 
Cominsky, P. C. Joss, and F. Li. 224, L1, 84-C2 (1978) 

A 4.8 Hour Periodicity in the Spectra of Cygnus X-3. R. H. 
Becker, J. L. Robinson-Saba, E. A. Boldt, 8. 8. Holt, 8. H. 
Pravdo, P. J. Serlemitsos, and J. H. Swank. 224, L113, 
95-D6 (1978) 

The Discovery of a 97 Minute Periodicity in 4U 1700—37. T. 
Matilsky, J. La Sala, and J. Jessen. 224, L119, 95-D11 
(1978) 

Spectroscopic Observations and Orbit of LMC X-4. J. B. 
Hutchings, D. Crampton, and A. P. Cowley. 225, 548, 
104-D1 (1978) 

Period Variations in Pulsating X-Ray Sources. II. Torque 
Variations and Stellar Response. F. K. Lamb, D. Pines, and 
J. Shaham., 225, 582, 104-F8 (1978) 

Cygnus X-1/HDE 226868: Long-Term Circular Polarization 
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X-Rays: Binaries—Continued 
Variability. J. J. Michalsky, G. M. Stokes, and R. A. Stokes. 
225, 599, 104-G11 (1978) 

Spherically Symmetric Accretion near the Eddington Limit. 
Peter A. J. Vitello. 225, 694, 107-B8 (1978) 

X-Ray Spectra of Hercules X-1. III. Pulse Phase Dependence 
in the High-Energy Continuum. S. H. Pravdo, R. W. 
Bussard, R. H. Becker, E. A. Boldt, 8. S. Holt, and P. J. 
Serlemitsos. 225, 988, 110-E1 (1978) 

Properties of the 2-6 keV Pulse Profiles of Hercules X-1. P. C. 
Joss, W. B. Fechner, W. Forman, and C. Jones. 225, 994, 
110-E7 (1978) 

Photometric Study of the X-Ray Pulsar 4U 1626—67. Jonathan 
E. Grindlay. 225, 1001, 110-F1 (1978) 

Discovery of Iron Line Emission in the Hercules X-] 
Low-State Spectrum with HEAO /. S. H. Pravdo, E. A. 
Boldt, §. S. Holt, R. E. Rothschild, and P. J. Serlemitsos. 
225, L53, 106-A9 (1978) 

Optical Spectroscopy and System Parameters for 4U 1538-52. 
D. Crampton, J. B. Hutchings, and A. P. Cowley. 225, L63, 
106-B8 (1978) 

The Hard X-Ray Spectrum of AM Herculis. R. Staubert, E. 
Kendziorra, W. Pietsch, C. Reppin, J. Triimper, and W. 
Voges. 225, L113, 111-G8 (1978) 

Periodic Timing Residuals in Pulsating Binary X-Ray Sources 
and Orbital Precession in Hercules X-1: Erratum. Y. Avni, 
D. Q. Lamb, F. K. Lamb, and M. Milgrom. 225, L161, 
112-D2 (1978) (Orig. paper in 222, L113, 64-C12) 

Twisted Accretion Disks. III. The Time-dependent Equations. 
Jacobus A. Petterson. 226, 253, 115-F1 (1978) 

Evidence for Noncircular Orbits in X-Ray Binaries. J. B. 
Hutchings . 226, 264, 115-F12 (1978) 

Extended X-Ray Observations of Scorpius X-1 with a Bragg 
Crystal Spectrometer. Knox S. Long and Howard L. 
Kestenbaum. 226, 276, 115-G10 (1978) 

Measurement of X-Ray Iron Line Emission from Cygnus X-3 
with the OSO 8 Crystal Spectrometer. H. L. Kestenbaum, 
W. H.-M. Ku, K. S. Long, E. H. Silver, and R. Novick. 226, 
282, 116-A2 (1978) 

Joint Infrared and Visual Monitoring of AM Herculis. W. 
Priedhorsky, K. Matthews, G. Neugebauer, M. Werner, and 
W. Krzeminski. 226, 397, 118-B8 (1978) 

Can X-Ray Bursts Be Caused by Substorms at a Neutron Star? 
M. Neugebauer and B. T. Tsurutani. 226, 494, 119-B13 
(1978) 

He 11 44686 Emission in the Spectrum of HDE 226868 (Cygnus 
X-1). G. A. H. Walker, S. Yang, and J. W. Glaspey. 226, 
976, 125-F7 (1978) 

Time-dependent Spherically Symmetric Accretion onto 
Compact X-Ray Sources. Lennox L. Cowie, Jeremiah P. 
Ostriker, and Antony A. Stark. 226, 1041, 126-D4 (1978) 

New Evidence on the Nature of the Soft X-Ray Source in AM 
Herculis from HEAO |. 1. R. Tuohy, F. K. Lamb, G. P. 
Garmire, and K. O. Mason. 226, L17, 117-D6 (1978) 


X-Rays: Bursts 


Nuclear Burning in Accreting Neutron Stars and X-Rays 
Bursts. D. Q. Lamb and F. K. Lamb. 220, 291, 20-C4 (1978) 

The Luminosity Enhancement Following X-Ray Bursts. 
Willem A. Baan. 220, LS, 21-C6 (1978) 

Optical !dentification of 4U 1608-52. J. E. Grindlay and W. 
Liller. 220, L127, 32-A5 (1978) 

On the Physical Reality of the Millisecond Bursts in Cygnus 
X-1: Bursts and Shot Noise. M. C. Weisskopf and P. G. 
Sutherland. 221, 228, 35-D3 (1978) 

Thermal Limit for Spherical Accretion and X-Ray Bursts. 
Jonathan E. Grindlay. 221, 234, 35-D9 (1978) 

Location of the Norma Transient with the HEAO / Scanning 
Modulation Collimator. G. Fabiano, H. V. Bradt, R. E. 


Doxsey, H. Gursky, D. A. Schwartz, and J. Schwarz. 221, 
L49, 42-B5 (1978) 

Position for the Rapid Burster MXB 1730—335 Determined 
with the Scanning Modulation Collimator on HEAO /. R. 
Doxsey, H. Bradt, H. Gursky, M. Johnston, D. A. Schwartz, 
and J. Schwarz. 221, L53, 42-B9 (1978) 

SAS 3 Observations of Two X-Ray Transient Events with 
Precursors. J. A. Hoffman, W. H. G. Lewin, J. Doty, J. G. 
Jernigan, M. Haney, and J. A. Richardson. 221, LS57, 
42-B12 (1978) 

The Effects of Small-Angle Scattering on a Pulse of Radiation 
with an Application of X-Ray Bursts and Interstellar Dust. 
Charles Alcock and Stephen Hatchett. 222, 456, 55-E3 
(1978) 

Searches for Correlated X-Ray and Radio Emission from 
X-Ray Burst Sources. H. M. Johnson, R. C. Catura, P. A. 
Lamb, N. E. White, P. W. Sanford, J. A. Hoffman, W. H. 
G. Lewin, and J. G. Jernigan. 222, 664, 57-F5 (1978) 

Cosmic Flare Transients: Constraints upon Models for Energy 
Storage and Release Derived from the Event Frequency 
Distribution. R. Rosner and G. S. Vaiana. 222, 1104, 63-F10 
(1978) 

The Proper-Motion Approach to Counterparts of Gamma-Ray 
Burst Sources and High-Latitude X-Ray Transient Sources. 
Hugh M. Johnson. 223, 282, 69-A12 (1978) 
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